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Abstract 
Companies invest in research and development (R&D) with the expectation of boosting their 
innovation pipeline to achieve growth and profitability. In addition, many companies seeking to 
enhance their internal R&D capability adopt an open innovation strategy and engage with 
external entities. One form of external engagement is through collaborative research projects 
(CRPs) where the company joins a consortium composed of universities, public agencies and 
other companies to collaboratively work on and tackle complex research problems of common 
interest. Anecdotal evidence, however, suggests mixed outcomes of collaborative research 
projects in terms of achieving corporate research impact.  
Corporate research teams participating in CRPs have the dual tasks of (1) working with 
diverse collaborative research project team members from different organisations to create 
novel knowledge and (2) identifying and transferring high-potential knowledge into the 
company’s innovation funnel for further commercial development, through a process called as 
the “fuzzy front end” (FFE) of innovation. Achievement of corporate research impact requires 
the achievement of both tasks. This study focuses on how the interplay of network 
characteristics and knowledge processes within the collaborative research project networks 
and across the corporate-internal networks influences the achievement of research impact. 
This study posits that knowledge transfer among network stakeholders is a facilitating 
mechanism in generating research impact. This study further posits that the structural and 
relational characteristics of the network influence knowledge transfer, which in turn facilitates 
research impact. To test these hypotheses, this study examines the social networks of 
several collaborative research projects in which the corporate research department of a global 
software company participated. Based on the data collected from collaborative research 
project teams, their interactions with corporate research team and corporate internal networks 
and drawing on network theory, this study aims to examine how network characteristics 
influence the knowledge transfer processes that facilitate research impact.  
This thesis uses a multi-method and multi-level design. Study 1 investigates the effect of the 
structural characteristics of the global network of collaborative research projects on research 
impact. Studies 2 and 3 involve the analyses of collaborative research project networks in 
Australia and Europe. Both studies aim to understand how the characteristics of project-level 
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network (i.e., networks of project stakeholders) influence the knowledge transfer processes 
that drive the creation of research impact. Finally, Study 4 involves the qualitative study of 
project stakeholders’ perspectives on research impact and knowledge transfer. Insights from 
this study contribute to deeper understanding of the dynamic interplay between network 
characteristics and knowledge transfer that ultimately results in research impact. 
The findings indicate that at the global project network (i.e., network of all projects) level of 
analysis, the structural network characteristic (centrality) has significant effect on research 
impact. Furthermore, at the local project level of analysis (i.e., network of project stakeholders 
for each project), the relational network characteristic (tie strength) has a greater significant 
effect on knowledge transfer than structural network characteristics (network range and 
centrality). There is mixed support for the effect of network range on knowledge transfer and 
there is no support for the effect of centrality on knowledge transfer. In addition, our 
qualitative study results indicate a strong relationship between knowledge transfer and 
research impact. 
This research makes a number of contributions to knowledge. First, this study contributes to 
the literature on the project management area of knowledge-intensive projects, such as 
collaborative research projects. The application of a network perspective to analyse project 
networks at multiple levels enables better understanding of how knowledge transfer 
processes at the micro-level (network of project stakeholders) contribute to the achievement 
of research impact at the macro-level (network of projects). Deeper understanding of 
knowledge collaboration within CRPs from a network perspective enables the visualization of 
knowledge processes and dynamics within CRPs.  The quantitative study results are 
enhanced by insights from qualitative study on the research impact construct and its 
relationship with knowledge transfer. Second, this study contributes to the literature on 
innovation by conceptualising the knowledge transfer processes within CRPs and across to 
company-internal networks as the early stage fuzzy front end (FFE) of the innovation process. 
This study adapted a theoretical model of the FFE and translated its social network-related 
propositions into testable hypotheses, which were then empirically validated in the context of 
the CRP networks. From a corporate research perspective, the study findings provide 
guidance on how to improve collaboration between industry and academic partners in CRP 
settings. Third, understanding how knowledge workers collaborate within and across CRP 
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networks can provide input into the design of effective collaboration-centric and knowledge-
based social networking information systems that can facilitate this collaboration, thereby 
opening up a new avenue of research.  Finally, this study contributes to research methods in 
network analysis by implementing mixed methods and network analyses at multiple levels 
that complement each other to provide a holistic understanding of the knowledge processes 
and research impact creation in these CRP networks. 
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1. Introduction 
1.1 Motivation for this Research 
Collaboration in open innovation systems has become a strategic imperative for companies 
that aim to increase their innovation output and competitiveness. Intensifying competition and 
globalisation motivate companies to invest substantially in research and development (R&D) 
to create innovations that fuel their growth and sustain their competitive advantage 
(Balachandra & Friar, 1997; Ojanen & Vuola, 2006). For instance, in 2016, the total R&D 
spending by the top 1000 global companies was approximately US$679 billion (Jaruzelski et 
al., 2016). Corporate research departments have the mandate to fill their companies’ 
innovation pipelines with research outcomes that provide incremental innovations for existing 
products and services or create breakthrough innovations that enable the development of 
disruptive technologies or business models. To fulfill that innovation mandate, corporate 
research departments engage in open innovation strategies (Chesbrough, 2003; Chesbrough 
& Bogers, 2014; Curley & Salmelin, 2013) by co-innovating with external parties such as 
universities, customers, and partners. This is a powerful strategy as research shows that new 
knowledge is created via novel combinations of disparate knowledge and enabled through 
social interactions of actors who possess knowledge from diverse domains (Brown & Duguid, 
2002; Cohen & Levinthal, 1990; Kogut & Zander, 1992). Accordingly, global companies create 
research departments that tap into local innovation networks. Such companies use 
collaborative research projects (CRP) as a way to engage with local experts. A CRP is a 
formal mechanism that fosters collaboration among disparate public and private organisations 
to create and transfer knowledge. Research funding organisations such as the National 
Science Foundation (NSF) in the U.S.A., the European Research Council (ERC), and the 
Australian Research Council (ARC) fund CRPs that promote research collaboration between 
universities and industries, particularly on topics that can boost innovation in the economy. 
This study considers CRP engagement as an activity at the very start of the “fuzzy front end” 
(FFE) of the innovation process in companies; it is also referred to as the “front end of 
innovation” (FEI) (Koen et al., 2014a; Koen et al., 2001). CRP engagement at the start of FFE 
is where novel ideas in the form of research outcomes are generated through knowledge 
interaction and exchange among CRP’s diverse members. Corporate researchers, in addition 
19 
 
to collaborating with academics and other external entities in CRPs, must also drive FFE 
processes that secure internal company resources to commercialise their research outcomes. 
As part of the FFE process, corporate researchers navigate through the maze of company 
internal stakeholders (such as product groups, industry business units, and senior level 
management) to find and transfer relevant knowledge, and to secure buy-in for their research 
outcomes. Such buy-in is essential for securing additional resources to transform research 
outcomes to the next level of new product development. Thus, this study conceptualises 
CRPs as research project networks whereby the CRP members and corporate stakeholder 
are the actors, with their interactions being links or ties. This study posits that knowledge 
transfer (KT) within CRP networks, as well as external KT to company-internal networks of 
stakeholders, is essential to effectively move novel ideas through the FFE process, which is a 
step towards achievement of corporate research impact. 
In academic institutions, research impact is primarily achieved through research publications 
and citations. On the other hand, in an industrial research environment, research impact is 
achieved when the corporate research team is able to collaborate with internal product groups 
and business units to transform research outputs, such as prototypes or leading-edge ideas, 
into marketable and innovative products or services. Therefore, corporate researchers face 
the dual challenge of facilitating knowledge transfer to generate innovative ideas within the 
CRPs and then also transferring these ideas all the way through the FFE process. Success in 
both tasks is required for research impact to occur. Yet, while there are studies on research 
performance of academic R&D networks as well as corporate R&D networks (for example, 
Allen et al., 2007; Cummings & Kiesler, 2005; Hansen, 2002; Reagans & McEvily, 2003), 
there is a dearth of empirical studies on research performance of corporate R&D networks 
within joint consortia or CRPs. 
Many studies agree on the critical importance of the FFE in the innovation process, which 
comprises FFE, new product development (NPD), and commercialisation (for example, 
Gassmann & Schweitzer, 2014; Khurana & Rosenthal, 1997, 1998; Koen et al., 2014a). It has 
been shown that proficiency in the FFE is highly correlated to the level of innovation rating 
(Koen et al., 2001) and therefore “the greatest opportunities for improving the overall 
innovation process lie in the very early phases of NPD” or the FFE (Backman et al., 2007:18). 
Despite the criticality of FFE in innovation success, most studies have focused on NPD, 
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where there is more structure and certainty (for example, Stage-Gate process in Cooper, 
2001). Even the studies on FFE are more focused on the later stages of FFE rather than on 
the early stages of FFE, which is more chaotic and more uncertain (Reid & De Brentani, 
2004). 
Furthermore, most FFE studies have focused on incremental innovation rather than radical 
innovation (De Brentani & Reid, 2012; Story et al., 2014). Thus, an area that has been under-
researched is the early stage FFE of a radical innovation process. In addition, there are even 
fewer studies that have looked at the very start of the FFE, where novel ideas are created and 
then pushed through the innovation funnel or the FFE process. It is important to understand 
the FFE because studies have shown that there is a strong correlation between FFE and 
NPD success (Cooper & Kleinschmidt, 1987; Gassmann & Schweitzer, 2014; Khurana & 
Rosenthal, 1998; Koen et al., 2001; Verworn et al., 2008). 
Novel ideas that are fed through the innovation funnel can come from many sources such as 
company research divisions, company internal networks, and customer co-innovation 
networks. There is, however, a lack of investigation into how novel ideas sourced from CRPs 
are screened, transformed and transferred through various stages in the FFE – in other 
words, the research impact process from a corporate research perspective. Understanding 
this process is crucial due to increasing corporate engagement in CRPs, which are triggered 
by calls from funding agencies for more open innovation and collaborative translational 
research across industries, universities and public agencies (Curley & Salmelin, 2013). 
Achieving a better understanding of this process would provide guidance on how such 
projects could be set up to maximise their chances of success (research impact) and to clarify 
how CRP collaboration might be improved. 
1.2 The Research Questions 
Based on the motivations stated in Section 1.1, this study examines the interactions and KT 
processes within CRPs as well as the corporate research and corporate-internal networks of 
stakeholders using a unique dataset of CRPs within a global software company. This study 
addresses the following high-level research question:  
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How do the characteristics of the collaborative research project network influence 
research impact? 
Specifically, this study investigates KT within collaborative research project networks to 
understand how specific network characteristics facilitate KT, which in turn facilitate research 
impact. Thus, the high-level research question is addressed by the following sub-questions:  
RQ1: How do the characteristics of the collaborative research project network 
influence knowledge transfer?  
RQ2: To what extent does knowledge transfer influence research impact? 
1.3 Research Contributions 
This research makes a number of contributions to knowledge. First, this study aims to 
contribute to the literature on the project management of knowledge-intensive projects such 
as collaborative research projects, by using a network perspective to better understand how 
knowledge exchange at the project network level contributes to achievement of research 
impact. Using the social network perspective enabled the analyses of project networks at 
multiple levels, which provided different but complementary insights. These insights when 
combined with insights from the qualitative study provided a holistic understanding of how the 
interplay between network structure and knowledge processes influence project research 
impact. Deeper understanding of knowledge collaboration within CRPs from a network 
perspective enables the visualization of knowledge processes and dynamics within CRPs that 
in turn enable the achievement of research impact. This is relevant with the advent of the 
“projectification” of organisations, where increasing number of organisational functions 
including R&D, are being executed through collaborative and knowledge-intensive projects.  
Second, this study contributes to the literature on innovation by conceptualising the 
knowledge transfer processes both within CRPs and across company-internal networks, as 
the early stage fuzzy front end of the innovation process. Based on this conceptualisation, the 
study adapted a theoretical model of the fuzzy front end and translated the model’s social 
network-related propositions into testable hypotheses, which this study tested empirically in 
the CRP network setting. From a corporate research perspective, the study findings provide 
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guidance on how to improve collaboration between industry and academic partners in these 
CRP settings.  
Third, understanding how knowledge workers collaborate within and across CRP networks 
can provide input into the design of effective collaboration-centric and knowledge-based 
social networking information systems that can facilitate such collaboration, thereby opening 
up a new avenue of research. Advancement of these ICT technologies as well as protocols 
can enhance technology-mediated collaborative opportunities of teams by complementing 
face-to-face meetings thereby saving travel time and cost for teams dispersed geographically 
and across time zones. Additionally, these ICT technologies can also be designed to prevent 
loss of generated knowledge when project teams disband. This can be achieved through the 
preservation of boundary objects that encode the newly created knowledge, and be 
supplemented by documentation and additional information about the key persons who were 
the repositories of related tacit knowledge. 
Finally, this study also contributes to research methods in network analysis by implementing 
mixed methods (i.e., quantitative and qualitative analyses) and network analyses at multiple 
levels (i.e., network of projects and network of project stakeholders) that complement each 
other to provide a holistic understanding of the knowledge processes and research impact 
creation in these CRP networks. 
1.4 Structure of the Thesis 
The thesis is structured as follows. The literature review in Chapter 2 focuses on the relevant 
literature about how the innovation imperative and open innovation strategies motivate 
corporations to expand and enhance their R&D capability by engaging with external entities. 
The emphasis is on studies about interactions within and across project networks in the 
context of the fuzzy front end of the radical innovation process.  Conceptualising interactions 
as knowledge transfer processes within project networks, this chapter draws on knowledge 
management, innovation management, and network literature to model project network 
engagement at the fuzzy front end of the corporate innovation funnel.  
Chapter 3 presents the theoretical perspectives guiding the study: network theory and 
boundary-spanning concepts. Chapter 4 shows the derivation of the hypotheses tested in this 
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study. Following the research model, a full description of the research design formulated to 
test the hypotheses is presented along with a description of the research setting. The 
limitations and challenges of different research methods used in this study are also discussed 
along with the steps taken to mitigate them. Chapter 5 presents the results of the exploratory 
study and the four studies designed to test the hypotheses. The exploratory study results 
present relevant information about the research setting of the global software company, its 
global research division, its engagement with CRPs, and how research impact is measured 
from a corporate research perspective. Studies 1, 2, and 3 are quantitative network analytic 
studies while Study 4 is a qualitative study. Chapter 6 discusses the results of Studies 1 to 4 
and finally, Chapter 7 presents the conclusion, limitations of the study, and potential avenues 
for future research.  
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2. Literature Review 
2.1 The Innovation Imperative 
For organisations heeding Schumpeter’s (1934) warning of “gales of creative destruction” as 
business cycles shift, innovation has become a strategic imperative for organisational growth 
and survival. Innovation, however, comes in many forms. Christensen’s (1997) “Innovator’s 
Dilemma” described how incumbent companies can innovate their products incrementally, yet 
still lose market leadership and relevance to more agile and nimble competitors who achieve 
more disruptive or radical innovation. As the competition intensifies and the world markets 
become more connected, the new product lifecycle gets shorter and therefore the need to 
innovate faster and better becomes even more critical. 
Companies invest in R&D to facilitate innovation. As the economic environment shifts, R&D, 
as well as innovation, also shifts. Nobelius (2004) described how corporate R&D has evolved 
from first generation “Ivory Tower” R&D in the 1950s, which was characterised by isolated 
corporate research labs, to the current more collaborative fifth generation model of  
R&D-as-network. Nobelius (2004) predicted that sixth generation R&D will be even more 
open and collaborative as networks of organisations tackle complex product development that 
requires multiple technology platforms. In addition, the recent trend towards decreasing 
research funding (Jarulzelski et al., 2016; The Industrial Research Institute, 2017) is an 
impetus for organisations to join forces to collaborate and tackle complex innovation 
challenges. 
2.2 The Fuzzy Front End (FFE) of the Innovation Process 
Innovation is defined as “the implementation of a new or significantly improved product (good 
or service), or process, a new marketing method, or a new organisational method in business 
practices, workplace organisation or external relations.” (OECD/Eurostat, 2005: 46). Crossan 
& Apaydin (2010: 1155), based on their systematic review of innovation literature, defined 
innovation as “production or adoption, assimilation, and exploitation of a value-added novelty 
in economic and social spheres; renewal and enlargement of products, services, and 
markets; development of new methods of production; and establishment of new management 
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systems. It is both a process and an outcome.” While there exist different typologies of 
innovation (Abernathy & Clark, 1985; Kleinschmidt & Cooper, 1991; Rothwell & Gardiner, 
1988; Utterback, 1996; see also Garcia & Calantone, 2002), this study follows Koen et al.’s 
(2014b: 38) definition derived from Booz, Allen, & Hamilton (1982): “Incremental innovation 
include[s] cost reductions, improvements to existing product lines, and repositioning efforts. 
Radical innovations [are] additions to existing product lines, new product lines, and new-to-
the-world products.” 
The innovation process comprises three sub-processes: Fuzzy Front End (FFE), New Product 
Development (NPD), and Commercialisation (Koen et al., 2014a). The “fuzzy front end” (FFE) 
refers to the set of activities that identify and screen viable candidates for new product 
development (Elverum & Welo, 2014; Moenaert et al.,1995). Smith & Reinertsen (1991) 
coined the term to refer to the very early phases prior to NPD. The goal of NPD is to develop 
new products that can be introduced to the market. The NPD process identifies what steps a 
firm must carry out to create and deliver the new product. Commercialisation is concerned 
with the commercial success of the new product, which is achieved through market 
introduction of the new product to end-users. 
The majority of literature on product development and innovation focuses on NPD. Meta-
analyses of 233 NPD articles on new product success indicated a success rate generally 
below 25% (Evanschitzky et al., 2012; Henard & Szymanski, 2001). Koen et al. (2014a: 34) 
pointed out that “the front end is a critical component of the innovation process; choices made 
at the front end will ultimately determine which innovation options can be considered for 
development and commercialisation. Yet, the front end is comparatively little studied.” As a 
reflection of this paucity of FFE studies, Koen et al.’s (2014a) literature review showed only 
eight empirical studies focused on the FFE, six of which were conducted on small companies 
and only two on big companies. The two studies on big companies focused on incremental 
innovation, while the other six combined both incremental and radical innovation. Koen et al. 
(2014a) further pointed out the limitations of these FFE studies, which included a lack of 
standard measures for FFE success, respondents’ focus on a single project (typically the last 
project launched), and data collection from single respondents. 
While a structured stage-gate process for NPD is widely accepted in theory and in practice, 
there is no standard process for the FFE (Gaubinger & Rabl 2014) and thus managing the 
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FFE remains a challenge for innovation managers (Gassman & Schweitzer, 2014; Kim & 
Wilemon, 2002). Some studies have attempted to model the FFE but have met with criticisms. 
Gaubinger & Rabl (2014) criticised Cooper’s (1994) frequently cited Stage-Gate model (that 
applies to both radical and incremental innovation) for its lack of flexibility due to its sequential 
approach. This shortcoming was addressed in the third generation of the model (Cooper, 
1994) and the newer iteration of the model (Cooper, 2011) by introducing a parallel process 
approach and feedback loops. However, even with this revision it is possible for product 
concepts to be halted prematurely due to the lack of knowledge of gatekeepers. Gaubinger & 
Rabl (2014) also found similar fault with Khurana & Rosenthal’s (1998) three-phase front-end 
model, which follows a holistic approach by integrating foundational elements such as 
organisational strategy and hierarchy. The model also suffers from lack of flexibility due to a 
linear approach and lack of feedback loops. Koen et al.’s (2001) New Concept Development 
(NCD) model is criticised for the difficulty of applying the model in practice. To address the 
limitations of the three models, Gaubinger & Rabl (2014) designed and proposed their own 
holistic framework for FFE, which consists of four phases: innovation strategy development, 
technology development, concept development, and NPD execution. They also introduced 
the principles of Lean Development for projects of moderate risks, such as modifications and 
improvements (i.e. incremental innovations) and where the gatekeeper can be mid-
management. In contrast, the full concept development phase is for projects of high risks and 
gatekeepers are the senior management team. The model, however, remains without 
empirical validation. Koen and colleagues (2014a, 2014b) conducted a survey of 197 large, 
U.S.-based companies using their NCD model. Their results showed that organisational 
attributes accounted for 53% of front-end performance and team-related attributes accounted 
for 24%. A surprising finding in their studies is that Communities-of-Practice (a network of 
knowledge experts who are not members of the team) are as important as teams for the FFE 
success, which “points to the importance of effective collaboration outside the team” (Koen et 
al., 2014a: 27). 
While there have been attempts to model the FFE, as described above, the activity at the very 
start of the FFE, where ideas are generated and opportunities for such are identified, remains 
a black box. This starting stage is referred to as: (1) stage zero, the Discovery stage in 
Cooper’s (1994) Stage-Gate model; (2) pre-phase zero, the preliminary opportunity stage in 
Khurana & Rosenthal’s (1998) Three Phase Front End model; (3) idea genesis and 
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opportunity identification stage in Koen et al.’s (2001) NCD model; and (4) the idea generation 
in technology development phase in Gaubinger & Rabl’s (2014) holistic FFE framework. This 
study is an attempt to shed light inside the black box of the starting stage of FFE. 
Another way to understand the FFE is to distinguish between its early and late stages and to 
determine whether the innovation being pursued is incremental or radical/discontinuous as 
Reid & De Brentani (2004) and De Brentani & Reid (2012) suggested. These researchers 
described the early stage of FFE as characterised by high level of uncertainty and 
unstructured processes. In contrast, the later stage of FFE is characterised by a relatively 
lower level of uncertainty and more structured processes. Reid & De Brentani (2004) argued 
that the FFE processes differ depending on whether the organisation is pursuing incremental 
innovation or radical/discontinuous innovation. This difference has been empirically proven by 
Koen et al. (2014a: 25) who state that “effective front-end activities [are] … significantly 
different for incremental and radical projects.” Reid & De Brentani (2004) found that most FFE 
models reference the later stage FFE of incremental innovation and that there is a dearth of 
models designed to address the early stage FFE of radical innovation. In response to this 
gap, they proposed a theoretical model of the early stage FFE of radical innovation where 
novel ideas move from the environment into the firm, depending on the decision processes of 
the actors playing the boundary spanning, gatekeeping, and project brokering roles. In their 
subsequent study, De Brentani & Reid (2012) expanded on their 2004 model and provided 
the propositions that could be used to empirically test their model. Their model is an attempt 
to unpack the black box—the stage zero or pre-phase zero – of the FFE process. 
2.3 Innovation Project Networks at the Fuzzy Front End 
Innovation is a collaborative endeavor – “a team sport where individuals work together in 
teams, teams work together in projects, organisations work together in alliances, and 
countries work together in international agendas” (Leenders & Dolfsma, 2016: 125). 
Corporate R&D, which traditionally has been conducted within the firm boundary, has become 
more collaborative in its pursuit of innovation. The network-view of R&D focuses on 
connecting research stakeholders to the other loosely-tied internal and external stakeholders 
in the research network to gain a broader knowledge-base and contacts for developing and 
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commercialising high-tech products (Nobelius, 2004). This network perspective of R&D is in 
line with the concept of open innovation, which is defined as:  
“the use of purposive inflows and outflows of knowledge to accelerate internal innovation, 
and expand the markets for external use of innovation, respectively. The open innovation 
paradigm assumes that firms can and should use external ideas as well as internal ideas, 
and internal and external paths to market, as firms look to advance their technology” 
(Chesbrough, 2006:1).  
In their attempt to define the “openness” construct in the context of open innovation, 
Dahlander & Gann (2010) found in a synthesis of the literature, that internal R&D expertise is 
a complement to the notion of “the openness to ideas and resources” from external actors. 
Consequently, they delineated two inbound (sourcing and acquiring) and two outbound 
(revealing and selling) knowledge processes. 
Studies have shown that firms engage with different internal and external actors during the 
innovation process, such as company-internal R&D divisions (for example,  Allen et al., 2007); 
customers (for example, Backman et al., 2007; Kaiserswerth, 2014; Schweitzer et al., 2016); 
and supply chain partners (for example, Soosay et al., 2008). As mentioned before, another 
mechanism for firms to engage with external actors and leverage knowledge experts outside 
of their firm’s boundary is through participation in CRPs. Project portfolios of many companies 
have included CRPs, which are viewed as potential sources of innovative ideas at the start of 
the FFE process. The interactions within a CRP network and the latter’s interactions with a 
company-internal network, are key to KT and relevant to getting novel ideas through to the 
early stage FFE process.  
2.4 Knowledge Transfer within and across Networks 
Szulanski (1996: 28) defined knowledge transfer in the context of transfer of best practices as 
"dyadic exchanges of organisational knowledge between a source and a recipient unit in 
which the identity of the recipient matters". Different terms have been used to denote 
knowledge transfer in the literature such as knowledge exchange, knowledge sharing, and 
knowledge flows (for example, Paulin & Suneson, 2012; see also Filieri & Alguezaui, 2014). 
This study considers all these terms to be synonymous. Many extant studies are based on 
knowledge transfer in a dyad (i.e., a source and a recipient). However, the literature trend 
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towards a network form of organisation (Nooteboom, 2000) makes it imperative to understand 
knowledge transfer among dyads embedded in networks (Hansen et al., 2005; Tsai, 2002; 
Uzzi, 1997). Researchers have started to address this issue and there has been a resurgence 
in knowledge transfer research from a network perspective in the last few years (Fang et al., 
2015; Fritsch & Kauffeld-Monz, 2010; see Phelps et al., 2012 for review). 
Several studies of R&D project networks show an association between network 
characteristics and performance (for example, Cummings & Teng, 2003; Hansen, 2002; 
Reagans & Zuckerman, 2001). These studies attribute the resulting performance to the 
knowledge transfer or exchange that occurs within the network. Phelps et al. (2012) 
conducted a comprehensive review of empirical research on the influence of social 
relationships on knowledge processes in knowledge networks. They found consistent effects 
of network characteristics such as centrality, density, tie strength and path length on 
knowledge transfer. Furthermore, Filieri & Alguezaui (2014) conducted a systematic literature 
review on the role of structural social capital (SC) on both knowledge transfer and innovation. 
Their findings suggest that knowledge types and KT processes are the missing links in the 
relationship between social capital (SC) and innovation. This study is a way of empirically 
validating that claim in the context of CRP networks at the start of the FFE. 
This study conceptualises both the R&D project teams (i.e. CRP teams) and their ecosystems 
(company-internal stakeholders) as social networks. Social relationships, represented as 
network structures, are the key to understanding coordination and collaboration in knowledge 
processes such as knowledge creation, knowledge transfer, and knowledge adoption 
(Nahapiet & Ghoshal, 1998; Phelps et al., 2012; von Krogh, 1998).  
Network boundaries play an important role in the transfer of knowledge within the R&D 
network (Carlile, 2002; Levina & Vaast, 2005) and consequently, in the creation of research 
impact. Organisations are typically delineated by their firm boundaries while organisational 
business units are delineated by their business unit boundaries. Corporate Research is but 
one among the many diverse business units within the organisation. For novel ideas to flow 
from external sources such as CRPs into the firm during the FFE process, corporate 
researchers need to first identify which of these novel ideas are worth pursuing. Once these 
novel ideas are identified, they need to be able to efficiently search and collaborate with 
relevant colleagues from other business units to gain relevant industry knowledge and 
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relevant feedback on these novel ideas. By the same token, other business units need to 
collaborate with the researchers to identify the topics and expertise that may be of strategic 
importance to their business units. When there are no official channels through which 
research and business units can engage and work together on innovation projects, these 
cross-boundary engagements are enacted through informal activities via informal personal 
networks. There are many studies that have investigated these cross-boundary collaborations 
(for example, Cross et al., 2002; Hansen, 2002; Levina & Vaast, 2005). Most of these inter-
firm and intra-firm collaborations occur in informal networks of like-minded people who seek 
each other for informal exchange of knowledge, skills, and expertise. Hence, a study of R&D 
networks should include the broader ecosystem composed not only of the formal project team 
members, but also of all the other informal members, from business units or even external 
organisations with whom they collaborate. The importance of including the broader 
ecosystem around the R&D network aligns with the findings of Koen et al.’s (2014a) study 
that found that teams’ interactions with networks of knowledge experts that are not members 
of the team (communities-of-practice) are as important as teams in FFE success. 
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3. Theoretical Development 
This chapter presents the theoretical perspectives and the development of the research 
model. The theoretical perspective presents the theoretical foundations for the study. The 
research model presents the hypotheses that will be tested in this study.  
3.1 Theoretical Perspectives 
3.1.1 Network Theory 
This study uses the network flow model (Borgatti & Halgin, 2011) to examine how network 
characteristics of the R&D network influence the KT that is essential to successfully transfer 
research innovations from the research division to the relevant corporate target group that will 
commercially develop them.  
Network theory is an umbrella theory that encompasses the description and explanation of 
how network characteristics influence outcomes. In other words, network characteristics (such 
as network structure or topology, centrality, structural equivalence, etc.) are considered the 
independent variables affecting variety of network outcomes (such as career success and 
team performance). For instance, how a team member’s centrality and cohesion affect team 
performance (Susskind & Odom-Reed, 2016) or how network structure affects individual 
performance in knowledge-intensive work (Cross & Cummings, 2004). In network theorising, 
Borgatti & Halgin (2011) conceptualised networks composed of either (1) pipes that influence 
the flow or exchange of some important currencies within the network and how such influence 
affects the general function or outcome of the network or (2) bonds that influence the choices 
or homogeneity of the actors within the network. The currencies that flow within the network 
vary depending on the context. For example, Padgett & Ansell (1993) studied how the 
Florentine families were connected via their marriage exchanges and how these marriages 
affected the business exchanges that led to the rise of the Medici family (Padgett & Ansell, 
1993). Another example is the strength of weak ties theory (Granovetter, 1973) where the 
success of getting a job can be derived from the information gathered from those with whom 
the job seekers have weaker ties rather than from individuals in their regular social network 
where they have stronger ties. Another example is the structural hole theory (Burt, 
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2004,1992) where the nature of the social exchange within company departments gives rise 
to gaps in connections, termed as “structural holes”. Burt (2004) postulated and proved that 
employees in the vicinity of these structural holes, who bridged these structural holes by 
either brokering knowledge or other currencies, got more promotions that those who did not.  
In their discourse, Borgatti & Halgin (2011) identified three features of network theory: (1) 
network structure and network position play fundamental roles; (2) there is an implicit theory 
of network function, i.e., “there is an underlying model of a social system as a network of 
paths that act as conduits for information to flow.” (p. 1172); and (3) “the core concept –the 
network—is not only a sociological construct but also a mathematical object” (p.1174) or a 
graph. 
Like physical flow models, there are basic assumptions about how network elements and their 
behavior within the network flow model, such as: (1) the longer paths will take longer to 
traverse than shorter paths; (2) nodes or actors embedded in dense parts of the network will 
often receive the same information from their various contacts. The network characteristics 
and the flow outcomes (for example, traversal time, amount of non-redundant flow received) 
are then related to the more general outcomes of the network such as getting a job 
(Granovetter, 1973), getting promoted (Burt, 1992), and artistic and commercial success (Uzzi 
& Spiro, 2005).  
The network perspective enhances the visual representation and abstraction of the interaction 
among diverse network actors by utilizing concepts adapted from graph theory (Amaral & 
Uzzi, 2007). The network flow model provides a suitable conceptual framework for analysis of 
knowledge flow or knowledge transfer phenomenon within any social network. Application of 
the network flow model enables researchers to explain network behavior and/or performance 
in terms of the inherent network characteristics. For example, Burt (2004) and Hansen (2002) 
linked the phenomena of getting a promotion and project completion, respectively, to the 
properties of the respective networks. 
Borgatti & Halgin (2011) categorised the two generic outcomes of network research in social 
science as: (1) choice – which includes behaviors, attitudes, and beliefs; and for collective 
actors like organisations, internal structure; and (2) success—which includes performance 
and rewards at individual nodes or at the whole network node level. Table 1 shows the 
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typology of network theorising depending on the phenomenon of interest and the network 
mechanisms used to explain the phenomenon (Borgatti & Halgin, 2011; Borgatti & Foster, 
2003). Table 1 is the result of combining the two generic outcomes of network research 
(choice in Social Homogeneity Research and success in Social Capital Research) with the 
two different network mechanisms (network ties as pipes, and network ties as bonds) used to 
explain how the network functions. This combination results in a typology of network 
theorising (for more details see Borgatti & Halgin, 2011 and Borgatti & Foster, 2003). 
Table 1 Network Functions (Mechanisms) by Model & Research Tradition (Borgatti & Halgin, 2011: 1175) 
             Research Tradition 
Model Social Capital Social Homogeneity 
Network Flow Model (ties as pipes) Capitalisation Contagion 
Network Coordination Model (ties as bonds) Cooperation Convergence 
 
Both capitalisation and contagion network research use the network flow model. In 
capitalisation research, researchers use the network flow model to explain success or 
achievement outcomes. The basic assumption is that certain network positions afford actors 
access to resources flowing within the network, thereby influencing outcomes such as 
success or performance. Examples of this research include social capital studies such as 
Granovetter’s (1973) Strength of Weak Ties, Lin’s (1999) Network Theory of Social Capital, 
and Burt’s (1992) Structural Hole theory. Meanwhile, the basic concept in contagion network 
research is that actors influence other actors in the network consequently influencing them to 
make similar choices to theirs or behave similarly. Contagion studies include diffusion of 
innovation studies (Rogers, 2003) and epidemiology studies (for example, Broadhead et al., 
1999 on the spread of HIV and Christakis & Fowler, 2007 on the spread of obesity).  
Both cooperation and convergence network research use the network coordination or the 
network bond model. In cooperation research, the interactions or ties among network actors is 
conceptualised as the mechanism to explain how disparate actors can unite to act in unison in 
order to achieve a common objective. Cooperation studies include unionisation studies or 
social action studies such as studies on experimental exchange networks (Bonacich, 1987; 
Cook & Emerson, 1978, Lovaglia et al., 1995) as well as the control benefits or brokerage 
function afforded by structural holes (Burt, 1992). Finally, the basic thesis in convergence 
research posits that similar patterns of ties among actors predict similar outcomes for those 
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actors. For example, two children brought up in similar circumstances are predicted to 
develop similar preferences (Lorrain & White, 1971).  
Using the typology of network research studies classified under model type and research 
tradition shown in Table 1, this study can be classified as capitalisation research.  As 
capitalisation research, this study uses the network flow model to explain success or 
achievement outcome.  In the context of CRPs, this study uses the network flow model to 
explain CRP performance (for example, research impact). Following the basic assumption of 
the network flow model, this study assumes that certain network positions and structures 
afford network actors access to resources flowing within the network, thereby influencing 
success outcomes. Translating this into the CRP network setting, this study posits that CRP 
network characteristics influence the flow of critical knowledge within the CRP and across the 
corporate-internal networks, which in turn influences research impact. 
3.1.2 Boundary Spanning in Networks 
Boundary spanning is a term used to describe individuals within an innovation system who 
have (or adopt) the role of linking the organisation’s internal networks with external sources of 
information (Tushman, 1977). Both the concept of boundary spanning and the role of 
boundary spanners have become important in the field of open innovation and knowledge 
networks (Fleming & Waguespack, 2007; Teigland & Wasko, 2003; Tortoriello & Krackhardt, 
2010). A boundary spanner in innovation networks plays a key role in the search for and 
acquisition of new ideas from the system’s environment, then moving them into the internal 
network. In knowledge networks, the boundary spanning concept is related to knowledge 
processes ranging from knowledge search, acquisition, transfer, translation and through to 
dissemination. It is also related to the concept of brokerage and structural holes (Burt, 1992, 
2004). Gould & Fernandez (1989: 83) also considered boundary spanning in the context of 
brokerage which they saw as a phenomenon of mediation between entities. They formalised 
five categories of mediator (i.e., brokers or boundary spanners) according to the group 
affiliation of the parties being mediated as well as the mediator. The five categories were: 
coordinator, liaison, gatekeeper, representative, and itinerant broker (see Gould & Fernandez, 
1989 for more details). Obstfeld et al. (2014) have expanded the concept of brokerage 
derived from network structure (i.e., brokerage-as-structure) such as structural holes (Burt, 
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1992) to brokerage as the social behavior of third parties within the structure (i.e., brokerage- 
as-a-process). 
Levina & Vaast (2005), drawing on Bourdieu’s theory of practice and building on Carlile’s 
(2004) work in knowledge transfer across boundaries, described a process by which 
nominated boundary spanners become boundary spanners in practice through the creation of 
joint fields and the emergence of boundary objects in use. Carlile (2002, 2004) described a 
framework to manage knowledge transfer across three increasingly complex boundaries 
(syntax, semantic, pragmatic) via corresponding processes (transfer, translation, and 
transformation). Walsh (2015) further categorised the three knowledge processes (knowledge 
acquisition, translation and dissemination) in the context of technology gatekeepers. 
This study draws on Burt’s (1992, 2000, 2004) concept of brokerage and its associated 
process of bridging “structural holes” and Carlile’s (2004) knowledge sharing across 
pragmatic boundaries to explain the boundary spanning and knowledge transfer processes in 
CRP networks and their interactions with company-internal networks. 
3.1.3 Modeling CRP Engagement at the Fuzzy Front End (FFE) 
As mentioned in the literature review, while there are many studies on the more structured 
new product development (NPD) stage of the innovation process, there are very few studies 
that examine the less structured stage of the FFE of the innovation process.  Furthermore, 
even those studies that investigated the FFE (for example, Cooper’s (1994, 2011) Stage-
Gate; Koen et al.’s (2001) New Concept Development; Khurana & Rosenthal’s (1998) Three-
Phase Front-End ; Gaubinger & Rabl’s (2014) Holistic FFE Model) did not focus much on the 
ideation stage (i.e., the Stage 0) of the FFE. While most of these studies acknowledged the 
existence of the ideation stage at the start of the FFE, there was no elaboration of the ideation 
stage. Moreover, even in those studies that attempted to look at the ideation stage (for 
example, Herstatt et al., 2004; Herstatt & Verworn, 2004; Riel et al., 2013), the common 
assumption was that the ideation stage occurs within the firms’ boundaries. And although 
there are some studies that incorporated inputs from customers (for example, Schweitzer, 
2014; Alam, 2006) into the ideation stage, there is a lack of investigation on cases where the 
source of ideas comes from collaborative research projects conducted through research 
consortia. This study looks at the case where ideation occurs outside of the firm’s boundary 
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via CRPs and the process by which novel ideas from this external ideation are funneled back 
into the FFE of the company innovation process. 
Many of the studies on FFE are case studies describing how different companies in mostly 
high-technology industries are executing and improving the FFE process. Outputs from these 
studies are descriptions of challenges, best practices and proposed process models (for 
example, Stevens, 2014; Riel et al., 2013; Herstatt & Verworn, 2004). There are very few 
theoretical papers on FFE (exceptions are: Verworn, 2009; Reid & De Brentani, 2004; De 
Brentani & Reid, 2012).  While some studies have mentioned the utility of networks in the FFE 
(for example, Stevens, 2014; Riel et al., 2013), very few studies have explicitly pursued the 
effects of networks on FFE outcomes (exceptions are: Koen et al., 2014a, Van Aken & 
Weggeman, 2000, De Brentani & Reid, 2012).  Reid & De Brentani (2004) is one of the very 
few studies based on information flows affecting gatekeeping, boundary spanning, and 
brokering processes at the FFE. 
This study adapts the De Brentani & Reid (2012) model as a theoretical framework to 
empirically examine knowledge transfer processes during the early stage of the FFE process, 
when corporate research divisions engage with external universities in CRPs, and transfer 
promising research outcomes into company-internal networks via the FFE process. For 
corporate researchers, getting research outcomes through the FFE process and all the way 
into the NPD stage-gate, is a manifestation of research impact. 
Figure 1 shows the De Brentani & Reid (2012) FFE model on the top and this study’s adapted 
FFE model at the bottom. This study considers the process of knowledge transfer between 
project members from different organisations within the CRP, between CRP members and 
Corporate Research, and between Corporate Research and Corporate Business Units as 
knowledge processes which encompass boundary spanning, gatekeeping and brokerage 
activities. De Brentani & Reid (2012) identified three different interfaces: boundary, 
gatekeeping and project brokering interfaces. This study’s adapted model identified four 
boundaries: 1) the CRP and Corporate Research boundary; 2) the Corporate Research and 
Business Unit (BU)/ Product Group (PG) boundary; 3) the BU/ PG and Executive Manager 
Group boundary; and 4) the boundary between the Fuzzy Front End and New Product 
Development. In addition, the modified FFE model identifies the different KT processes 
occurring across these boundaries such as:  
37 
 
 KT1: internal KT across members from multiple organisations involved in the CRP;  
 KT2: internal and external KT between CRP members and Corporate Research 
members; 
 KT3: external KT between Corporate Research members and company-internal 
stakeholders such as BUs and PGs; and 
 KT4: external KT between the BU/PG and senior executive managers.  
This study focuses on the first three KT processes as these KT processes are driven by 
corporate research. The last KT is driven by the business units and product groups. 
De Brentani & Reid (2012) have provided propositions for the Innovation, Social, and 
Receiver attributes that influence boundary spanning, gatekeeping, and project brokering 
effectiveness. This study focuses only on the social network attributes that influence 
knowledge transfer between CRP networks and company-internal networks at the early stage 
of FFE.  As mentioned previously, this study considers KT processes across the four 
boundaries mentioned above to include the three activities of boundary spanning gatekeeping 
and brokering. 
This study differs from other network-oriented studies of FFE such as those by Matinheikki et 
al. (2016) and Kijkuit & van den Ende (2010, 2007) in terms of both method and context. First, 
both of those studies are qualitative in nature. Second, Mantinheikki et al. (2016) looked at 
value creation at the FFE of a healthcare campus development project while Kijkuit & van den 
Ende (2010, 2007) focused on the network of ideas within research laboratories. 
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Figure 1 FFE Model (De Brentani & Reid 2012) and our modified FFE Model for CRP and Corporate 
Research Interaction 
3.2 The Research Model 
This section presents the theoretical rationale supporting the development of our research 
model. Figure 2 presents the conceptual model that shows the relationships among the 
network characteristics, KT, and performance. This conceptual model posits that network 
characteristics of the CRP networks influence knowledge transfer processes, which in turn 
influence the achievement of research impact. The discussion below provides the justification 
for the choice of the constructs and their predicted relationships.  
  
Figure 2 Conceptual Model 
 
Network Characteristics Knowledge Transfer Research Impact 
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3.2.1 Centrality and Research Impact 
Studies have shown that certain network characteristics influence performance. An often 
studied network characteristic related to performance is centrality. Centrality is a property of a 
node’s or actor’s position in a network and it indicates the structural importance of a particular 
node with regards to that network’s dynamics and function (Borgatti et al., 2013). The 
centrality of a node is measured in terms of several centrality indices such as degree 
centrality, eigenvector centrality, and betweenness centrality. Network degree centrality 
indicates the number of nodes directly connected to a focal node (Freeman, 1977).  A 
centrality index related to degree centrality is eigenvector centrality, which considers nodes 
that are directly and indirectly connected to the focal node (Bonacich, 1972, 1987).  In 
contrast to degree and eigenvector centrality indices, which are radial centrality measures 
(i.e., measures of the number of nodes directly or indirectly connected to the focal node), 
betweenness centrality is a medial centrality measure (i.e., measures the number of network 
paths that pass through the focal nodes) and indicates the number of shortest paths that pass 
through the focal node (Borgatti & Everett, 2005).  
A central node has more connected nodes and therefore has more direct as well as indirect 
connections to other nodes. Consequently, a central node will have shorter path lengths to 
most nodes by virtue of their direct connections. Several studies have empirically found 
performance differentials among members with varying network centrality as well as number 
and strength of network connections. Tsai (2001) found that business units that occupy 
central network positions produce more innovations and better performance. Ahuja (2000) 
found that large numbers of direct and indirect ties have positive impact on innovation 
performance. In a follow up study, Ahuja et al. (2003) found that network centrality mediates 
the effects of functional role, status, and communication role on individual performance. They 
found that network centrality is a stronger direct predictor of performance than the individual 
node characteristics. Other studies on collaboration networks have found that centrally 
positioned actors perform better than those who are located on the periphery (Burt, 2004; 
Newman, 2001a, 2001b; Knoke, 1990). Kim & Park (2009) and Uzzi & Spiro (2005) examined 
an R&D collaboration network and a creative network of performing artists, respectively, and 
found that specific network characteristics such as clustering (i.e., dense presence of ties in 
parts of the network) and shorter path lengths can influence the successful performance of 
40 
 
the network. Cross & Cummings (2004) found that individual performance in a network of 
engineers and consultants is associated with properties of both networks and ties. In 
particular, they found that greater centrality in an information network is positively related to 
performance ratings. Susskind & Odom-Reed (2015) indicated that network centrality and 
cohesion are factors affecting performance in geographically distributed project teams. 
Consequently, this study offers the following hypothesis:  
H1: The centrality of collaborative research project in the project portfolio network is 
positively associated with research impact. 
3.2.2 Centrality and Knowledge Transfer 
Knowledge is a critical currency of exchange in CRP networks. Typical CRP networks extend 
beyond organisations’ boundaries to take advantage of new or complementary knowledge 
from network members, which can provide the stimulus for change and innovation (Dyer & 
Singh, 1998; Gulati et al., 2000; Grant & Baden-Fuller, 2004). A key challenge in managing a 
networked R&D environment is orchestrating the connections of loosely-coupled research 
stakeholders into a synchronised and coherent knowledge-creating entity capable of 
delivering high-level performance (Nobelius, 2004). Similarly, this loose-coupling among 
actors in CRP networks, as opposed to the rigid hierarchical relationships in traditional 
organisations, presents challenges as well as opportunities in CRP networks. Network theory 
provides useful concepts (for example, social capital, social structure and nature of 
innovation) for explaining how members of the project social network interact and exchange 
knowledge within the CRP network. Network theory posits that network structure affects the 
flow or exchange dynamics within the social network (Borgatti & Halgin, 2011). Thus, in CRP 
networks, this study expects CRP network structure to influence knowledge flow or 
knowledge transfer. Extant studies indicate that certain network characteristics such as 
centrality affect knowledge transfer (KT). For example, centrally located actors facilitate flow 
of information in the network (Grigoriou & Rothaermel, 2014, Tsai, 2001; Cummings & Teng, 
2003) because these centrally-located actors function as bridges that span structural holes 
across previously unconnected clusters in the network. Studies also show that central project 
teams within the project network finish projects faster (Hansen, 1999). Consequently, this 
study offers the following hypothesis: 
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H2: The centrality of research stakeholders is positively associated with knowledge 
transfer in collaborative research project network. 
3.2.3 Network Range and Knowledge Transfer 
Network range refers to “relationships that span multiple knowledge pools” (Reagans & 
McEvily, 2003: 242). Actors that have ties that span distinct network clusters or even distinct 
networks are exposed to different knowledge stocks residing in those disparate clusters and 
networks (Reagans & McEvily, 2003; Tortoriello & Krackhardt, 2010). Exposure to actors from 
different parts of the network or from different networks, provides opportunities for individuals 
to become familiar with and learn diverse knowledge and expertise. These exposures 
increase the chances that these individuals will develop competency not only to recognise 
new and relevant knowledge and expertise but also to translate and transform this new 
knowledge into forms that are understood more easily in the disparate domains they interact 
with (Reagans & McEvily, 2003). Reagans & McEvily (2003: 247) argued that “successful 
knowledge transfer across network boundary requires the source to be able to frame his or 
her knowledge in a language the recipient can understand.” Tortoriello et al. (2012) reinforced 
this argument by stating that actors with a broader network range, due to their interactions 
with different actors from different network clusters or different networks altogether, are able 
to develop competency in knowledge translation and transformation, which are essential in 
establishing cross-unit relationships and assist in their network boundary-spanning activities. 
Network range, thus represents a potential indicator for successful transfer of knowledge 
across distinct network boundaries. 
The above findings from knowledge management and social network literature are in line with 
the findings from innovation literature, in particular variance theory, which predicts that 
boundary spanners’ diversity of exposure to different networks increases the chances of 
identifying new ideas and knowledge for innovation (Dahlander et al., 2016; Owen-Smith & 
Powell, 2004; von Hippel, 1988). Other studies have reinforced and explained these findings. 
For example, Nerkar & Paruchuri (2005) found that innovators who span structural holes are 
perceived as efficient sources of diverse and useful information, consequently making their 
ideas more attractive. Fleming et al. (2007) indicated that the chances of the adoption of an 
innovator’s novel idea is enhanced if the information about the idea is spread at a fast rate 
and with wide reach, thereby increasing familiarity and affinity with the novel idea. Obstfeld 
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(2005) found that the social capital generated by network closure can increase an actor’s 
involvement in implementing an innovation by increasing cooperation between network 
members in the implementation. 
This diversity of network exposure, however, is moderated by the amount of knowledge 
overlap. When the source and recipient are from distinct communities of practice, KT 
becomes more difficult (Volkoff et al., 2004) and adversely affects absorptive capacity (Cohen 
& Levinthal, 1990) thereby impeding successful KT. The difficulty of KT therefore increases as 
differences in knowledge domains increase (Argote & Ingram, 2000; Carlile, 2004). 
Consequently, this study posits the following relationship: 
H3: The network range of research stakeholders is positively associated with 
knowledge transfer in collaborative research project network. 
3.2.4 Tie Strength and Knowledge Transfer 
Network theory states that the nature of the flow or what is exchanged in the network, affects 
how it is exchanged (Borgatti & Halgin, 2011). For instance, in R&D networks, knowledge is 
the currency that flows or is exchanged or transferred. Tortoriello et al. (2012) found that the 
level of knowledge acquired in cross-unit knowledge transfer relationships is affected by the 
strength of those cross-unit ties. Knowledge can be classified as either explicit or tacit 
knowledge (Polanyi, 1967; Nonaka & Takeuchi, 1995). Explicit knowledge is easily codified 
and transmittable whereas tacit knowledge is abstract, not easily codified, and not easily 
transferrable i.e., sticky knowledge (Szulanski, 1996). Studies have found that specific types 
of knowledge (tacit or explicit) are transferred with ease, contingent on the type of network 
ties (strong or weak). For instance, the transfer of tacit knowledge is easier within strong ties 
and in denser networks (Inkpen & Tsang, 2005; Hansen, 1999, 2002) than others. Project 
teams that obtain extra knowledge from other units complete their projects faster because 
they have direct ties and therefore shorter inter-unit network paths to units that possessed 
related knowledge (Hansen, 2002). Hansen (2002) also argued that while these direct ties 
and therefore stronger ties mitigated the problems associated with transferring non-codified 
knowledge or tacit knowledge, there is still a cost related to maintaining these direct ties. 
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In contrast, transfer of explicit knowledge is easier through weak ties and more cost-effective 
in sparse networks (Reagans & Zuckerman, 2001). Other studies indicate that knowledge 
transfer is mediated by the strength of ties and contingent upon the characteristics of the 
knowledge being transferred as well as the stage of the knowledge transfer process (Ahuja et 
al., 2003; Hansen, 2005; Reagans & McEvily, 2003). In a more recent study, Levin et al. 
(2016) found that relational enhancements of network-bridging ties can further unlock their 
value in facilitating better performance. Consequently, this study posits the following 
relationship: 
H4: The strength of the ties between the research stakeholders is positively associated 
with knowledge transfer in collaborative research project network. 
3.2.5 Knowledge Transfer and Research Impact 
Research has further established the link between KT and group performance. Several 
studies have indicated that organisations that transfer knowledge effectively, perform better 
than those that do not (for example, Argote et al., 1999; Baum & Ingram, 1998; Cummings & 
Teng, 2003; Hansen, 2002). Further, the successful performance of global firms has been 
attributed to their ability to effectively transfer and exploit knowledge across their global 
ecosystems (Gupta & Govindarajan, 2000). Haas (2015) argued that an organisation’s ability 
to recognise, source and integrate key information and knowledge is critical to its 
performance over time and further argued that this organisational ability can be enhanced by 
leveraging the information gathering and knowledge dissemination roles of the boundary-
spanners, gatekeepers, and knowledge-brokers in the organisation. Fliaster & Golly (2014) 
suggested that knowledge transfer and integration across multiple functions and hierarchical 
levels within the organisational network are important prerequisites for successful new 
product development. Consequently, this study offers the following relationship: 
H5: Knowledge transfer in the collaborative research project network is positively 
associated with research impact. 
The above examination of the literature illustrates that studies have established associations 
between the following constructs: (1) KT and performance; (2) network characteristics and 
KT; and (3) network characteristics and performance. Most studies linking network 
characteristics and performance do not explicitly identify the mechanism that underpins this 
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association. There is, however, an underlying suggestion that knowledge transfer among 
interpersonal networks plays a critical role in the resulting performance (Reagans & McEvily, 
2003). Filieri & Alguezaui (2014:728) supported the above suggestion as a result of their 
systematic review of structural social capital on innovation and noted that “knowledge types 
and knowledge transfer processes are the missing links in the relationship between structural 
SC [social capital] and innovation.” This study therefore attempts to empirically validate this 
relationship in the context of CRP networks. 
The research model shown in Figure 3 specifies the network characteristics of interest that 
will be examined in this study. Table 2 shows the summary of hypotheses. Note that research 
impact is a project-level phenomenon and hence the effect of network centrality on research 
impact will be tested at the project portfolio level (i.e., network of projects; node = project). 
Knowledge transfer, on the other hand, is a within-project phenomenon and therefore, will be 
tested at project level (i.e., network of project stakeholders; node = project stakeholder). Thus, 
this study essentially performs analyses of networks at multiple levels. Hypothesis H1 will be 
tested at the project portfolio network level. In other words, our test network will be a network 
of projects where each node is an individual project. The subsequent Hypotheses (H2, H3, 
and H4), however, will be tested at the project level, where the nodes are project stakeholders 
and the ties are the interactions among stakeholders during the project. Hypothesis H5, which 
tests the relationship between KT and Research Impact, is essentially cross-level. 
Table 2 Summary of Hypotheses 
H1 The centrality of collaborative research project in the project portfolio network is 
positively associated with research impact. 
H2 The centrality of research stakeholders is positively associated with knowledge transfer 
in collaborative research project network. 
H3 The network range of research stakeholders is positively associated with the knowledge 
transfer in collaborative research project network. 
H4 The strength of the ties between the research stakeholders is positively associated with 
knowledge transfer in the collaborative research project network. 
H5 Knowledge transfer in the collaborative research project network is positively associated 
with research impact. 
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Figure 3 Research Model 
3.3 Variables 
3.3.1 Dependent Variables 
The dependent variables are Research Impact at the project portfolio level of analysis (i.e., 
network of projects; node = project) and Knowledge Transfer at the project level of analysis 
(i.e., network of project stakeholders for each project; node = project stakeholder) as shown in 
the research model in Figure 3. 
3.3.1.1 Research Impact  
Research impact (RI) is the dependent variable at the project portfolio level of analysis. In 
other words, the network nodes are the CRPs in the collaborative research project portfolio. 
RI is defined as the uptake of research outcomes. In the research setting of this paper, a 
global software company, RI is achieved when the research group develops new ideas and 
prototypes that the product development group considers innovative enough to invest in and 
further develop into commercial software. If the product development group is interested in a 
prototype, for example, both parties (i.e., Research group and Product Development group) 
then negotiate the resources required for further development of the prototypes. The 
46 
 
agreement to further develop a research prototype is called the “terms of engagement” (ToE) 
document, which formally sets up a transfer project (TP) with the specified deliverables as 
well as the required resources. Thus, in this study, RI is measured by the number as well as 
the size of TP in terms of person-days investment.  
3.3.1.2 Knowledge Transfer  
KT is the dependent variable when this study examines the network characteristics that 
influence KT at the project level of analysis (i.e., network of project stakeholders for a project, 
i.e., node = project stakeholder).  
To stimulate the potential TP stakeholders’ interest, research teams need to package the 
research artifact with a compelling business case or make visible the gap it fills in the solution 
map. To facilitate the business packaging of the research artifact, the research team needs to 
collaborate with other research stakeholders (for example, research executives) who have 
had prior dealings with the TP stakeholders and so have in-depth knowledge of their specific 
challenges, or collaborate directly with these stakeholders. The KT variable is measured 
using the 5-item ease of KT instrument using a 7-point Likert scale adopted from Reagans & 
McEvily (2003).  
3.3.2 Independent Variables 
The independent variables are the structural and relational network characteristics. The 
structural network characteristics comprise centrality and network range, while the relational 
network characteristic is operationalised as tie strength. 
3.3.2.1 Structural Network Characteristics 
The structural network characteristics of interest are centrality and network range.  
Centrality 
Centrality is a property of a node’s or actor’s position in a network and it indicates the 
structural importance of a particular node with regards to that network’s dynamics and 
function (Borgatti et al., 2013). The centrality of a node is measured in terms of several 
centrality indices. Centrality indices can be classified into radial or medial centralities (Borgatti 
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and Everett 2006). Radial centrality measures the number of nodes directly or indirectly 
connected to the node of interest (i.e., focal node). Examples of radial centrality are degree 
centrality and eigenvector centrality. Degree centrality counts the number of nodes the focal 
node or actor is directly connected to (Freeman, 1977), while eigenvector centrality considers 
nodes that are directly and indirectly connected to the focal node (Bonacich, 1972, 1987). In 
contrast with radial centrality, medial centrality measures the number of network paths that 
pass through the focal node. An example of medial centrality is betweenness centrality, which 
indicates the number of shortest paths that pass through the focal node. For a well-rounded 
assessment of a node’s centrality, this study includes both radial and medial centrality 
measures. This study does not, however, use closeness centrality, a radial centrality index 
that is the sum of graph-theoretic distances from all other nodes (Freeman, 1977) because 
empirical tests show that it is problematic in disconnected networks and closeness scores 
tend to show little variance (Borgatti et al., 2013: 173).  
The  choice of centrality measures depends on the research context and level of analysis. For 
example, at the project portfolio level (i.e., network of projects) in Study 1, all three centrality 
measures (degree, eigenvector, and betweenness) were used. At this level of analysis, we 
are interested in the effect of network structural property such as centrality on research 
impact.  Hence, all the centrality measures (degree, eigenvector, and betweenness) were 
included in Study 1. While at the project-level analyses (i.e., network of project members) in 
Study 2 and 3, we are interested in the effect of network structural properties in the flow of 
knowledge. Therefore, betweenness centrality is used because it is the centrality measure 
that has more direct effect on the network flow.   
In a collaborative research project portfolio, CRPs are embedded in a network of projects and 
the position of a project (i.e., in terms of its centrality) in that network can offer opportunities 
and/or impose constraints (Hanneman and Riddle, 2005). As mentioned previously, at the 
project portfolio level of analysis (i.e., network of projects; node = project), Study 1 uses the 
following centrality indices: eigenvector centrality, degree centrality, and betweenness 
centrality. A project’s degree centrality indicates the number of projects directly connected to 
the focal project (Freeman, 1977). Eigenvector centrality, on the other hand, indicates the 
number of projects directly and indirectly connected to the focal project. It is a measure of the 
influence of a project in the project portfolio network. Projects with high eigenvector centrality 
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are connected to projects that are themselves highly connected to other projects. In contrast, 
projects with low eigenvector centrality are connected to projects with fewer connections. 
Betweenness centrality indicates the number of times a project serves as a bridge on the 
shortest path between two other projects.  Thus, at the project portfolio level of analysis, this 
study focuses on effect of centrality (i.e., degree, eigenvector, and betweenness centrality) on 
the project outcome (i.e., research impact).  
As noted previously,  at the project level of analysis (i.e., network of project stakeholders for a 
project, i.e., node = project stakeholder) in Study 2 and 3, we are interested in the interplay of 
project member interactions (represented in the network as dyadic ties) and the flow of 
knowledge via these dyadic ties and how these dyadic interactions influence research impact. 
Thus, at this level of analysis, the centrality measure of interest is the betweenness centrality, 
which is defined as the number of shortest paths from all project members to all project 
members that pass through that particular focal project member. Note, however, that at the 
project level of analysis, all the variables are dyadic variables. Thus, instead of the node-level 
betweenness centrality that was used in the analysis at the project portfolio level, the project 
level of analysis uses the edge-betweenness centrality, which is defined as the number of the 
shortest paths that go through an edge or a tie in a graph or network (Girvan & 
Newman, 2002). An edge or a tie with an associated high edge-betweenness centrality score 
acts like a bridge or connector between two different parts of the network and removal of this 
edge may result in either disconnecting the network or lengthening the path between nodes. 
Network Range (NR) 
In this study, network range (NR) is operationalised as Team Distance (TD), which is defined 
as the number of network boundaries that a dyadic tie crosses. Assuming that distinct 
networks have distinct knowledge stocks, then this operationalization is in accordance with 
Reagans & McEvily’s (2003) definition of network range as relationships (or dyadic ties) that 
span multiple knowledge pools. Figure 14 in Section 5.3.2 illustrates the boundaries that 
determine Team Distance (TD). 
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3.3.2.2 Relational Network Characteristics  
Strength of Ties (TS) 
The relationship between the knowledge source and recipient is an important factor in the 
success of KT (Argote, 1999; Szulanski, 1996). Other authors (for example, Baum & Ingram, 
1998) have suggested that a good relationship between sender and receiver positively affects 
the success of KT. The strength of ties is measured using a 2-item instrument and a 7-point 
Likert scale adopted from Hansen (1999, 2002). 
3.3.3 Control Variables 
Our control variables1 are the dyad attributes and knowledge attribute. The dyad attributes 
comprise gender difference (GD), physical distance (PD), organisational distance (OD), and 
years known (YK). The gender attribute is included to control for people’s preference to 
engage with similar others or homophily (Levin & Cross, 2004) and the distance variables are 
included to control for the different types of distances between dyad actors. The knowledge 
attribute is knowledge codifiability (KC). Knowledge codifiability is included to account for the 
type of knowledge (tacit or explicit and degree of explicitness) that generally flows through the 
dyad links. 
3.3.3.1 Dyad Attributes 
Attributes of the team members such as gender, years known, office location, and position 
were collected and used as control variables. These node attributes are then transformed to 
dyad attributes to conform to the dyadic level of analysis. Below is the list of resulting tie 
attributes after transformation. 
Gender Difference (GD) 
Gender Difference (GD) is 1 if both the nodes of a dyad have the same gender and 2 
otherwise. 
 
                                                          
1 Please note that at the time the sociometric survey was done, tenure and age, being properties of the individual actors, 
were not considered; the focus was very much on the properties of the dyads. While tenure and age were not included as 
control variables, the number of years for which the ego-alter dyad had known each other was included.   
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Physical Distance (PD) 
Studies have shown that spatial distance influences knowledge transfer (Ambos & Ambos, 
2009; Allen, 1977). Most of the CRP teams, SCORP Research teams and their stakeholders 
are geographically dispersed. The project members were asked about the work location of the 
person they nominated in the social network survey. The value range is (1= The same floor; 
2= Different floor; 3= Different building; 4= Different city; and 5= Different country). 
Organisational Distance (OD) 
The project members were asked which part of the organisation the person they nominated in 
the social network survey worked in. The value range is (1= Within the same department; 2= 
Outside my department but inside my business unit; 3 = Outside my business unit but inside 
my organisation; 4= Outside my organisation). 
Years Known (YK) 
Years known (YK) denotes the number of years for which actors in the dyad have known 
each other. The value range is (1= less than 1 year; 2= 1 to 3 years; 3=3 to 5 years; 4=5 to 10 
years; 5= over 10 years). 
3.3.3.2 Knowledge Attributes 
Knowledge Codifiability (KC)  
Knowledge attributes such as the degree of tacitness and explicitness of knowledge can 
affect knowledge transfer. Zander & Kogut (1995) defined knowledge codifiability as extent to 
which knowledge can be encoded. Hansen (1999, 2002) operationalised knowledge 
codifiability with a three-item 7-point Likert type scale that measured knowledge codifiability in 
terms of how well the knowledge that was transferred was documented. The variable, 
knowledge codifiability (KC), uses Hansen’s (1999) operationalization.   
Table 3 below provides a summary of the variables used in this research along with their 
corresponding definitions and measures. 
  
51 
 
Table 3 Variables used in this research, definitions and measures 
Variables Definition Measures 
Dependent Variables   
Research Impact (RI) The uptake of research 
outcomes  
The number and size of transfer projects 
sponsored by corporate business units 
Knowledge Transfer (KT) Knowledge is transferred when 
learning takes place and when 
the recipient understands the 
intricacies and implications 
associated with that 
knowledge so that he/she can 
apply it. (Ko et al. 2005; 
Gottschalk 2006) 
5-7-item instrument using a 7-point Likert 
scale adapted from Reagans & McEvily 
(2003) 
Control Variables   
Dyad Attributes   
Gender Difference (GD) Gender Difference 1 = same gender;  2 = otherwise 
Years Known (YK) Number of years ego has 
known alter 
No of years 
Physical Distance (PD) Difference in work location 1=The same floor; 2= Different floor; 3= 
Different building; 4= Different city; and 5= 
Different country 
Organisation Distance (OD) Difference in the organisational 
role 
1= Within the same department; 2= Outside 
my department but inside my business unit; 
3 = Outside my business unit but my their 
organisation; 4= Outside my organisation 
 
 
Knowledge Attribute   
Knowledge Codifiability “degree to which knowledge 
can be encoded” (Zander & 
Kogut, 1995: 79) 
Operationalised with a three-item 7-point 
Likert type scale that measured knowledge 
codifiability in terms of how well 
documented the knowledge that was 
transferred (Hansen, 1999) 
Independent Variables   
Network Characteristics   
Network Range (NR) Ties that cross network 
boundaries and the term is 
associated with the bridging of 
structural holes, which 
represent gaps among network 
actors (Burt, 2004) 
Operationalised as Team Distance (TD) 
which is the number of boundaries crossed 
from research team boundary.  
1= CRP 2= Local Corporate  Research; 3= 
Global Corporate Research; 4= Corporate 
Business Units & Product Groups 
Strength of Ties (TS) The strength of the relational 
tie between actors and is a 
function of (1) level of affect; 
(2) frequency of interaction 
(Reagans & McEvily, 2003) 
2-item instrument using a 7-point Likert 
scale adapted from Hansen (1999) 
Edge Betweenness 
Centrality (EB) 
number of the shortest paths 
that go through an edge in a 
graph or network (Girvan & 
Newman, 2002) 
Operationalised as Edge Betweenness 
measure and computed through UCINET 
Degree Centrality (DC) the number of nodes 
connected to a particular 
nodes (Freeman, 1977) 
Operationalised as Degree Centrality 
measure and computed through UCINET 
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Betweenness Centrality 
(BC) 
indicates the number of times 
a node serves as a bridge 
along the shortest path 
between two other nodes 
(Freeman, 1977) 
Operationalised as Betweenness Centrality 
measure and computed through UCINET 
Eigenvector centrality (EC) A measure of the influence of 
a node; nodes that have 
connections to highly 
connected nodes have higher 
eigenvector centrality than 
nodes connected to other 
nodes with fewer connections. 
(Freeman, 1977) 
Operationalised as Eigenvector Centrality 
measure and computed through UCINET 
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4. Research Method 
This chapter describes the overall research methodology used to address the research 
questions. A brief description of the research setting is also provided. 
4.1 Philosophical Stance 
The underlying philosophical perspectives informing this research are an objective ontology 
and a post-positivist epistemology. An objective ontology assumes that the researcher and 
the object of the study are distinct (Charmaz et al., 2003). A positivist epistemology holds that 
the goal of knowledge is to describe the phenomenon, which the researcher can observe and 
measure, in a deterministic world that runs by the laws of cause and effect (Giddens & 
Giddens, 1974). A post-positivist epistemology differs from a positivist epistemology by 
recognizing that dealing only with observed and measured knowledge ignores many aspects 
of the phenomenon that are not easily measured. Post-positivism recognises the existence of 
an objective world and that the goal of science is to try to understand a phenomenon through 
a combination of methods (i.e., triangulation), given the inherent imperfections of observations 
and measurements (Cook & Campbell, 1979).  
This research takes a realist perspective within a post-positivist epistemology. The realist 
perspective subscribes to an objective reality existing independently of the human mind, 
which can be discovered through different means of perception. An approximation of reality is 
gained by weaving together the different versions of this reality drawn from different 
observations (Blackburn, 2005). Hence, the realist perspective recognises the value of 
diverse methodologies that mutually enhance each other (Teddlie & Tashakkori, 2006). 
4.2 Overview of the Research Design 
To address the research questions, this research uses a multi-method design, which is in 
accordance with the philosophical perspectives outlined in the Section 4.1. A multi-method 
research approach is undertaken with the view that each method provides results that 
complement each other in terms of explaining the phenomenon of interest.  
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The overall structure of the research design for this thesis is shown in Figure 4. To achieve 
the overall research objectives, several studies have been designed to test the hypotheses 
separately. The descriptions of these studies, the hypotheses they are testing, the research 
method used, the data sources, and the research site are summarised in in Table 4.  
 
Figure 4 Overall Research Design 
4.2.1 Research Setting 
The research model is tested in the corporate research environment of a global software 
company, which this study will refer to as SCORP. Accordingly, this study will refer to its 
corporate research unit as SCORP Research. The core business of SCORP is business 
software. SCORP’s 2016 revenue was approximately €22.06B (or US$24.72B) and the 
company employs over 84,000 employees worldwide. Over 345,000 customers in over 190 
countries use its software and software-related services. SCORP spends approximately 
13.7% of its annual revenue on R&D. In 2016, its R&D spending was €3.04B or US$3.41B. 
Figure 6 in Section 5.1.1 shows SCORP Research with its diverse stakeholders 
interconnected and embedded in a complex mesh of exchange relationships within the 
network. SCORP Research was acquired by SCORP in 1999 from another computer 
company that was acquired by a bigger computer company not interested in its research 
division. SCORP Research has the charter to provide systematic thought leadership by 
identifying and shaping emerging information technology (IT) trends and to contribute to 
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SCORP’s product portfolio by generating breakthrough technologies through applied 
research. In contrast to SCORP's product groups and development labs that work on new 
product functions and releases, SCORP Research explores and defines potential “next big 
things” for SCORP (i.e., maximum-impact next-generation technologies and applications). It 
also enhances the current SCORP portfolio with internal transfers of applied research 
outcomes into existing and future SCORP products and services. SCORP Research plays a 
major role as innovation scout and intermediary for both research collaborations with external 
entities and co-innovation engagements with customers and partners.  SCORP Research, 
through its network of global research labs, engages with external entities such as universities 
through participation in CRPs worldwide. 
This study examines a set of 96 CRPs in the SCORP Research project portfolio.  Information 
about these 96 CRPs was acquired through access to the SCORP Research project 
management database. In addition to this set of 96 CRP projects, more data were collected 
from six CRPs in Australia and five selected CRPs in Europe. In addition, a social network 
survey and interviews with the project members and stakeholders of the six Australian CRPs 
and five European CRPs were conducted. 
4.2.2 Exploratory Study 
Prior to undertaking the study at the research site, an exploratory study was conducted with 
the aim to gain better understanding of the phenomenon of interest. Initial interviews with 
relevant informants were arranged, background information about the organisational 
environment and general description of the phenomenon of interest were provided by SCORP 
Research. Analysis of the interview data and the provided data was conducted during this 
exploratory study.  
The exploratory study was then followed by a problem identification and scoping phase. The 
objective of this phase is to identify and focus on the relevant research questions. This 
problem identification and scoping phase was conducted concurrently with an intensive 
review of the literature to identify the potential theoretical constructs and the appropriate 
theoretical lens to address the research problem. Once the research questions and the 
theoretical lens were identified, a tentative research model was developed based on the 
review of relevant literature and the understanding of the problem thus far gained. The 
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researcher then proceeded to design the appropriate research methods that could address 
the research questions. 
4.2.3 Study 1 
Study 1 addressed the overall research question (How do the characteristics of the CRP 
network influence research impact?). This study examined a CRP network comprising a 
corporate project portfolio of 96 CRPs and their associated transfer projects. Study 1 
examined the network characteristics of the CRP network to address Hypothesis H1. The 
analysis aimed to determine whether network centrality influences research impact. This 
study used node-level regression analysis to establish the relationship among the different 
project attributes and the network characteristics of the global network of projects on research 
impact (i.e., number of TPs acquired by each CRP). Node-level regression procedures are 
available in UCINET (Borgatti et al., 2002) as well as the standard statistical suite, SPSS. 
4.2.4 Study 2 
Study 2 addressed the first research sub-question (relationship between network 
characteristics and KT) and tested Hypotheses H2, H3, and H4. Specifically, the study 
examined the effect of network centrality, network range, and tie strength on KT. This study 
tested these hypotheses on all six CRPs in Australia. Social network analysis (SNA), a suite 
of analytical methods specifically designed for analysis of network data, was applied to the six 
CRPs. SNA requires a different type of analysis from conventional statistical analysis. 
Traditional statistical analysis is based on the assumption that independent data are randomly 
sampled from a population with known distribution, such as a normal distribution. Network 
data with their inherent interdependencies violate the independence and the normal 
distribution assumptions of conventional regression models. Hence, a special method2 is 
needed to analyze network data and to test hypothetical relationships between network 
variables. Hubert and others (Hubert, 1987; Hubert & Schultz, 1976) developed the Quadratic 
Assignment Procedure (QAP) for the bivariate analysis of network data. Krackhardt (1988) 
                                                          
2 In this study we focussed on QAP and MRQAP regression methods to analyse social network data and to test the study 
hypotheses.  Note, however, there is another approach to analyse social networks called Exponential Random Graph Models 
(ERGMs).  ERGMs are statistical models for social networks. ERGMs are constructed by combining distinct micro-patterns 
of ties called “network configurations” that represent theoretical social processes. Hypotheses are tested by comparing the 
census of these network configurations in observed network and compared with what is probable in random networks. For 
more details, see Lusher et al. (2012). 
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extended the QAP to Multiple Regression Quadratic Assignment Procedure (MRQAP) for the 
multivariate analysis of network data. Dekker et al. (2007) further improved the MRQAP 
procedure by introducing a double semi-partialing approach that is robust against 
multicollinearity. UCINET version 6.328 (Borgatti et al., 2002) implements this semi-partialing 
MRQAP (for details see Borgatti et al. 2013: 127-139). Network data collected from the six 
CRPs were analysed using MRQAP in the UCINET version 6.328 and visualised using 
NetDraw version 2.104.  
To consolidate the results across the six projects, a meta-analysis was performed. Meta-
analysis is a mathematical tool that allows synthesis of research results and provides a 
means to accumulate knowledge across studies investigating similar phenomena (for more 
details on the mechanics of meta-analysis, see Borenstein et al., 2009; Hedges & Olkin, 
1985; Schmidt & Hunter, 2015). The results of the meta-analysis indicate an overarching 
conclusion on the effect size of the independent variables on the dependent variable and the 
significance of the hypothesised relationships. Several network-based studies have used 
meta-analysis to synthesise the results of multiple network studies (see Hinds et al., 2000; 
Krackhardt & Kilduff, 1999). In order to consolidate the MRQAP results across the six CRPs, 
a meta-analysis of them was conducted. This study used the Comprehensive Meta Analysis 
(CMA) software developed as part of the project funded by the National Institute of Health. 
CMA has been extensively used for meta-analysis of studies in the health sector (Borenstein 
et al., 2005, 2009). This study used the QAP correlation coefficients to calculate the effect 
size.  
Note that there was no case selection in the Australian study because all six collaborative 
research projects were included in the data set. In other words, there was no sampling of 
cases in the Australian study because the data set we have collected contained the whole 
population of CRPs during the period of study. 
4.2.5 Study 3 
Study 3 replicated Study 2 but in a European setting and on five collaborative research 
projects that were selected through a case selection process. Study 3 tested Hypotheses H2, 
H3, and H4 across the five selected CRPs. The rationale for the European research site 
inclusion was based on the fact that both SCORP’s and SCORP Research’s headquarters 
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are located in Europe. In addition, SCORP Research operates satellite research centres in 
five more European cities. Majority of the European CRPs (61.5%) in the SCORP Research 
project portfolio were partially funded by European Commission through its Framework 
Programme. It was therefore relevant to address the first research sub-question (the 
relationship between network characteristics and KT) and tests Hypotheses H2, H3, and H4 
in the European setting to complement the findings in the Australian setting. 
The goal of the case selection step was to develop a project classification scheme to enable 
the selection of a cohesive set of projects for detailed examination. The projects were 
selected based on criterion sampling (Patton, 1990). The selection criteria used to select the 
five CRPs are (1) type of funding and (2) transfer projects within the period of 2004-2010. 
CRPs can be funded from different funding sources such as the European Commission as 
well as respected funding agencies in each European Union member country. The CRPs 
selected have acquired TPs and therefore are considered to have achieved corporate 
research impact. 
4.2.6 Study 4 
Study 4 tested Hypothesis H5, which examined the relationship between KT and RI – in 
particular, how specific knowledge transfer processes in the CRP network drove the creation 
of research impact. In this study, a qualitative method was used to first elicit the “research 
impact” construct from the informants – its meaning, measures, facilitators and inhibitors. 
Once the research impact construct was clarified, the researcher then asked about the 
informants’ perceptions of the relationship between knowledge transfer and research impact 
in the context of the project(s) they were involved in.  
The study aimed to understand project stakeholders’ perspectives on what role, if any, 
knowledge transfer plays in the creation of research impact; and if indeed knowledge transfer 
plays a role in the creation of research impact, to elicit from the project participants and 
stakeholders, the critical knowledge transfer events and processes that facilitate creation of 
research impact in their particular project setting. This study was conducted at both Australian 
and European sites.  
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Table 4 shows the research design, summarizing the above-mentioned studies, the 
hypotheses they are testing, the research method used, the data sources, and the 
corresponding research sites.  
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Table 4 Research Design – Summary of Study Descriptions 
Study 
 
Purpose Methods & Data Source Research Site(s) 
Exploratory 
Study 
An understanding of the 
phenomenon being studied 
 
Exploratory case study; 
Interviews and background 
information; archival data 
collection 
SCORP Research 
Australia and 
SCORP Research 
Global  
Problem 
Definition and 
Research 
Design 
 
Identify research questions, 
choose theoretical lens, design 
research model 
Literature Review University 
Study 1 Addresses overall RQ; 
Test of hypothesis H1   
 
Two-mode network analysis on 
project-member (PM) and project- 
location (PL) networks to calculate 
centrality measures 
 
Social Network Analysis; 
Node-level Regression  
 
Data set:  
Global portfolio of SCORP’s 
projects; 96 CRPs in the 
project portfolio database  
 
SCORP Research 
Global 
 
Study 2 Addresses RQ1; 
 
Test of the following hypotheses: 
H2, H3, and H4 
 
Using the social network data 
collected from the project 
stakeholders, network matrices 
were created and the 
corresponding social network 
diagrams mapped.  
The relevant network 
characteristics were computed 
from these network maps. 
MRQAP and meta-analysis were 
then used to establish the 
relationship between these 
derived network characteristics 
and KT within these project 
networks. 
Social Network Analysis, 
MRQAP, and meta-analysis 
 
Social Network Survey and 
Interviews with project 
stakeholders in six research 
projects conducted by SCORP 
Research Australia 
 
 
 
Data set: Project stakeholders 
of each of the six research 
projects; 1 project with 
research impact, 5 projects 
with none 
SCORP Research 
Australia 
Study 3 Addresses RQ1; 
 
Replicate Study 2 for European 
Site 
 
Test of the following hypotheses: 
H2, H3, and H4 
 
Social Network Analysis, 
MRQAP, and meta-analysis 
 
Social Network Survey and 
Interviews with project 
stakeholders in five selected 
high-impact research projects 
conducted by SCORP 
Research Global in Europe  
SCORP Research 
Global (Europe) 
 
 
Study 4 Addresses RQ2; 
Test of hypothesis H5 
 
Test the hypothesis that 
knowledge transfer plays a part in 
the achievement of research 
impact. 
Qualitative Data Analysis 
 
Data set: Interviews with 
research project stakeholders 
and relevant archival data 
SCORP Research 
Australia 
 
SCORP Research 
Global 
 
SCORP Product 
Group 
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4.3 Ethical Clearance 
Ethical clearance to conduct this research was approved by the Ethical Board of The 
University of Queensland through the UQ Business School and is shown in Appendix C. 
4.4 Issues and Challenges 
This section discusses the limitations of this research arising from the chosen research 
methodologies of social network analysis, MRQAP, meta-analysis and qualitative study.  
4.4.1 Network Analysis Issues 
Issues and challenges regarding network data collection are discussed in the following 
sections and the steps taken to mitigate these problems are provided.  
4.4.1.1 Network Data 
A challenge for calculating the global network variables is the requirement for complete 
information on the global network population (Freeman et al. 1979; Winship & Mandel 1983). 
This challenge was addressed in this study by gaining access to the database of research 
projects at the SCORP Research Network (SRN) database. It was assumed that the 
database had complete information on all the research projects undertaken at SCORP 
Research during the time of data collection. The data collected in the SRN database was 
complemented by data collected from the project management database called Project 
Capacity Planning Tool, which is considered more accurate and up-to-date than the SRN 
database as it was used by project managers to plan and report on their project resources. 
Interviews with the project leads and project stakeholders further enhanced data accuracy 
and verification. 
A major challenge was the setting up of the interviews and social network surveys for the 
project members and stakeholders of the six CRPs in Australia and the five CRPs in Europe. 
A letter of introduction from the Business Development Manager of SCORP Australia was 
sent out to all project members and the researcher followed up with a suggested time 
schedule. The researcher’s attendance at SCORP Research events in Australia and the 
annual SCORP Research Global events in Europe and the U.S.A., helped with meeting the 
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overseas-based members face-to-face. These meetings were then followed up by phone call 
or video conference. 
4.4.1.2 Problems of Inaccuracy, Subjectivity, and Sample Size 
Traditional social network studies typically suffer from problems of inaccuracy, subjectivity, 
and small sample size due to the data collection methods used, which are typically 
questionnaires or interviews (Meyers et al., 2003). Furthermore, network survey data are 
subject to the biases of the respondents. For example, one of the dimensions for computing 
the strength of ties is “emotional closeness,” which is typically gathered from answers to the 
question, “How close are you to this person?” Across respondents, the description of 
emotional closeness can vary widely. This problem can be mitigated by using semantic 
differential measures on bipolar scales (Heise and Bohrnstedt, 1970). Hansen et al. (2005) 
used a simplified method to compute for the variable tie strength. He averaged results for the 
two dimensions of tie strength (frequency and emotional closeness). Another challenge is the 
respondents’ recall of names, which may not be reliable, or it may be biased in favoring close 
ties (Marsden, 2011, 1990). This problem was mitigated by presenting the respondent with a 
complete list of network members for reference during the social network survey (Reagans & 
McEvily, 2003).  
4.4.1.3 Single-Source Bias 
Single-source bias occurs when values for the dependent and independent variables come 
from the same respondents. This bias leads to common method variance instead of ‘true’ 
covariance (Avolio et al., 1991). To reduce the possibility of single-source bias, steps have 
been taken to collect data from multiple sources. For example, multiple individual responses 
and multiple data sources were used in measuring the independent network variables and the 
project databases (SRN and CaPa tool) provided the values for the dependent variable, 
Research Impact. 
4.4.1.4 Limitations 
The network approach has also been criticised due to its structural focus at the expense of 
actor characteristics (Emirbayer & Goodwin, 1994; Granovetter, 1973). This criticism can be 
addressed by complementing the findings from network analysis with the traditional attribute-
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based knowledge transfer research findings. Combining both research findings will achieve a 
convergence between structure and agency (Kilduff & Tsai, 2003). The mixed methods 
approach (i.e., quantitative and qualitative) taken in this study also addressed this limitation. 
4.4.2 Qualitative Method Issues 
The qualitative method is also subject to validity threats (for example, construct, and both 
internal and external validity), as well as threats to reliability. Threats to validity and reliability 
are described below, followed by the steps taken to mitigate these effects. 
4.4.2.1 Construct Validity  
Construct validity refers to the appropriateness of the measures used for the constructs under 
study (Yin, 2003). In order to improve construct validity, the researcher used multiple sources 
of evidence during the data collection phase. The measures used for critical constructs such 
as Knowledge Transfer, Tie Strength, and Knowledge Codifiability have been adapted from 
established measures used in previous studies published in peer-reviewed journals. For 
additional sources of evidence, internship placement at the research site throughout the 
duration of the research provided access to the company’s information portal and databases 
where archival records and project documentation resided. Furthermore, direct observation 
was undertaken and physical artifacts such as meeting minutes were accessed and recorded. 
4.4.2.2 External Validity 
External validity refers to the generalisability of the study’s findings beyond the immediate 
case study (Yin, 2003). In contrast with the statistical generalisation of the survey method, 
qualitative analysis relies on analytical generalisation (or Level-2 inference), where the 
investigator strives to generalise from population characteristics or experimental findings to 
theory (Yin, 1994). Generalisability is characterised as Type ET, where the investigator 
generalises from Empirical statements to Theoretical statements (Lee & Baskerville, 2003). 
To strengthen external validity, these theoretical statements must be tested by replicating the 
findings in other cases (c.f., replication logic underlying scientific experiments). In this 
research, external validity is achieved by replication of findings in the multiple cases selected 
(i.e., multiple CRPs and multiple research sites in Australia and Europe). 
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4.4.2.3 Reliability 
Reliability is the extent to which later investigators can conduct the same case study by 
following the same procedures (i.e., case study protocol). The goal of reliability is error- and 
bias- minimization. To enhance reliability, interviews with relevant project stakeholders were 
conducted using a standard interview protocol to enhance comparability (see Appendix B). In 
addition, the researcher has maintained a detailed documentation of research procedures and 
developed a reliable database (Yin, 2003). 
4.4.2.4 Limitations 
This research is subject to a number of limitations. Because it uses data from the 
collaborative research projects of one company, no claim regarding the study’s 
generalisability to other companies can be made. Furthermore, this study is limited to 
knowledge transfer processes specifically related to research impact creation. Other biases 
may exist because of the fact that project members may be located in different geographical 
areas. 
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5. Results  
This chapter presents the results of the exploratory study and Studies 1 to 4. 
5.1 EXPLORATORY STUDY 
An exploratory study was conducted at the beginning of this study to understand the nature 
and scope of the perceived problem of mixed outcomes in terms of research impact among 
CRPs and to identify the relevant factors that affect research impact creation. Another aim of 
the exploratory study was to gain familiarity with the organisational environment of SCORP as 
well as of SCORP Research. The results of the exploratory study are the general knowledge 
about SCORP Research and how it operates within the context of the main corporation, 
SCORP. In addition, the study provided an opportunity to see how CRPs with other external 
entities (such as universities and other companies) are set up, executed, and evaluated. The 
interviews with key stakeholders conducted during the study provided an overview of the 
issues associated with achieving research impact. Details about SCORP Research, how it 
operates within SCORP, and how it achieves research impact are described below.  
Figure 5 shows the process followed during the exploratory study. First, preliminary meetings 
were held with a SCORP Research representative to define the problem being addressed and 
its scope. An initial set of questions was prepared to define the relevant terms: research 
impact and the existing processes of research dissemination and exploitation, in the context 
of SCORP Research projects. From the results of these meetings and the subsequent 
exchange of emails and documents, a clearer view of the problem emerged. Furthermore, 
better insight into SCORP Research, its charter, and business model was garnered. The 
preliminary data gathered from these meetings were then compiled and used as the basis for 
interview preparation. Interviews with relevant staff, as shown in Table 5, were then 
conducted. The interviews went for 45-60 minutes and were recorded and then transcribed. 
The aim of these semi-structured interviews was to understand how these members viewed 
the issue of research impact and the general processes involved in facilitating research 
impact. Concurrently, a comprehensive review of the literature was performed to identify the 
potential constructs and their measurements. Analysis of the interview data and the 
documents gathered was then performed. The results of the interview and document analysis 
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were combined with the knowledge gained from the literature and were used to inform the 
construction of the preliminary theoretical model to be tested as well as the design of the 
ensuing studies on the full portfolio of CRPs, the Australian and European studies and the 
qualitative study.  
  
Figure 5 Exploratory Study Process 
 
Table 5 Exploratory Study Interview List 
Interviewee Position 
P1 Business Development Manager, SCORP Research Brisbane, Australia 
P2 Director, Business Development & Communications, SCORP Research, Europe 
P3 Assistant to the Director, Research Portfolio Office (RPO), SCORP Research, Europe 
P4 Director, Project Management Office (PMO), SCORP Research, Europe 
 
5.1.1 SCORP Research’s Stakeholders 
Figure 6 shows the external and internal stakeholders of SCORP Research. The external 
stakeholders include universities, ISVs (Independent Software Vendors), government 
agencies, technology partners, suppliers, customers, the general public, as well as SCORP’s 
competitors. SCORP Research collaborates with diverse sets of external stakeholders in 
selected research consortia that are engaged in CRPs co-funded by funding bodies such as 
the European Research Council, Australian Research Council, and other country-specific 
research funding bodies. In addition, SCORP Research’s internal stakeholders consist of the 
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SCORP executive board, and the various product groups and industry business units within 
the company. SCORP Research itself is composed of different stakeholders such as the 
executive team, the research teams, research location directors, and other research support 
teams such as: BD (Business Development); RPO (Research Portfolio Office); RPM 
(Research Program Managers); PMO (Project Management Office). 
 
Figure 6 SCORP Research and its Stakeholders 
 
5.1.2 SCORP Research Business Model 
SCORP Research's business model is based on co-innovation through joint and collaborative 
research. It functions as an innovation scout and intermediary for research collaborations and 
innovation engagements with external entities. To access and leverage local knowledge and 
expertise distributed globally in pockets of excellence, SCORP Research is structured as a 
global research organisation. It comprises 15 research centres and research labs located in 
major cities all over the world. External collaboration is primarily done by participating in 
CRPs. These CRPs are conducted by research consortia with diverse membership that 
include universities, partners, and customers. Internal collaboration, on the other hand, is 
done by engaging in transfer projects with internal SCORP business units and product 
groups. Table 6 shows the different types of CRPs that SCORP Research participates in. 
SCORP Research joins and collaborates with research consortia and goes through the 
process of creating a project proposal, getting funding approval, executing the project 
according to set milestones, delivering of research outcomes and evaluating the project. The 
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project types as set out in the project database were distinguished according to their 
respective funding sponsors. Such research funding bodies might be government agencies 
from countries like Germany (D), France (F), Great Britain (GB), South Africa (SA) and others. 
In the case of SCORP Research, a large portion of the CRP project portfolio was funded by 
the European Commission through its Framework Projects (FP5, FP6, and FP7). 
Table 6 Classification of Research Projects 
 
Project Type Description 
Collaborative 
research 
projects 
 
collaborative research projects with research consortia comprising several external 
organisations such as universities, industries, customers, and partners;  
these collaborative research projects are funded partially by public or government 
institutions such as the European Union or the government where an SCORP 
Research site is located 
Grant projects bilateral projects co-funded by SCORP Research and an external organisation 
External 
cooperation 
projects 
strategic collaboration projects with other industry and technology partners 
 
Internal collaboration is undertaken through internal transfer projects (TPs). TPs transform 
promising research outputs (for example, ideas, patents, prototypes) into potential product 
concepts through the various stages of the fuzzy front end (FFE) of the innovation process. 
TPs are co-funded by SCORP’s internal stakeholders such as Product Groups (PGs) or 
Business Units (BUs). Thus, these TPs are negotiated between SCORP Research and the 
relevant PG or BU. The outcome of the TP negotiation is specified in a Terms of Engagement 
(ToE) document which details the project scope, deliverables, and cost. Ideas for TPs can 
come from internal SCORP Research projects or from CRPs. SCORP Research leverages 
learnings from their CRP engagements and converts them into TPs with internal 
stakeholders. These TPs are negotiated yearly and approved by the executives of the 
PGs/BUs and SCORP Research. 
At SCORP, research activities are distinct from development activities. As software is 
SCORP’s core business, there are development activities that are not related to research. 
These development activities include development of new software products, software 
maintenance, development of additional functionalities for software already on the market, 
ramp-up of software to be released to customers, beta-testing of software, and others. Once 
the software product is ready for release to the customers, the sales and marketing divisions 
then get involved. Using an industrial manufacturing metaphor, SCORP’s development 
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activities are analogous to the production activities of say, car manufacturers. These 
development activities are run and managed by its Product Development Groups and Industry 
Business Units. Research activities are run and managed by SCORP Research. 
SCORP Research explores current and future technologies that may be developed as 
independent software products or that can be incorporated as new functionalities to existing 
software products. Research outputs are cutting-edge technologies or processes described 
and specified in research publications, patents, or proof-of-concept prototypes. Research 
does not create production-grade software products. Production-grade software is the domain 
of Product Development Groups and is designed by software architects and software 
engineers and coded by professional programmers. With the separation of research from 
development, one of the measures of research impact is the transfer of innovative product 
concepts from Research into Development. 
5.1.3 Research Impact Issues 
This study is motivated by a practical concern about the mixed outcomes in terms of research 
impact of the CRPs conducted by SCORP Research. The exploratory study interviews of key 
SCORP Research stakeholders indicate that there is a perceived problem of difficulty in 
transferring research outcomes from CRPs into the business units and product groups within 
SCORP. For these CRPs there is a work package that specifies the dissemination and 
exploitation plans for the project outcomes. Dissemination refers to all the activities that are 
designed to raise the awareness of stakeholders – current and potential – to the existence 
and the value proposition of the CRP while exploitation refers to all activities that attempt to 
harvest and utilise research outcomes from the CRP. Most CRPs are conducted by loosely-
coupled research consortia typically made up of more than five organisations, which can be 
corporations, public organisations, or universities. The contract signed prior to the start of the 
CRP specifies the intellectual property (IP) rights associated with each organisation. While 
dissemination activities can be a concerted effort by the consortium, most of the exploitation 
activities are conducted by individual organisations according to the IP allocations that are 
collaboratively decided and explicitly specified in the CRP contract agreed upon by all project 
partners prior to the project kick-off. Exploitation of promising CRP research outcomes within 
the SCORP context means the conversion of promising research outcomes, which are then 
seeded into the innovation funnel as part of the fuzzy front end process. The primary means 
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for converting promising research outcomes into potential product concepts is through 
transfer projects (TPs). Thus, for CRPs to achieve research impact, their research outcomes 
must be further developed and transformed through internal TPs that are executed by 
SCORP Research in collaboration with internal stakeholders such as the product groups and 
industry business units. 
5.2 STUDY 1 
Study 1 addresses the overall research question (How do the characteristics of the 
collaborative research project network influence research impact?). This study examines the 
whole project portfolio or the global network of CRPs (i.e. network of all projects; node = 
project) and their associated transfer projects (TPs). Study 1 examines how network 
characteristics (in particular, centrality) of the projects affect research impact. This study 
therefore tests the hypothesised relationship, H1, between network centrality and research 
impact. Our project data consist of relevant details about CRPs and their acquired transfer 
projects. They also include the members of CRPs as well as their respective research 
locations.  
The global CRP network consists of 96 CRPs conducted by SCORP Research during the 
period of 2003-2012. These projects are co-funded by SCORP and by different funding 
agencies in countries where SCORP Research operates. Table 7 shows a total of the 96 
CRPs, the type of CRP according to the funding body and the associated TPs. The third 
column in Table 7 shows the number of TPs that these CRPs managed to acquire during their 
project lifecycle. The respective sums of CRPs and TPs in Table 7 show that the 96 CRPs 
managed to set up 162 TPs with internal SCORP product groups and business units for 
further development or application of their research outcomes. These 96 CRPs have a total of 
422 project members from SCORP. 
Figure 7 shows the distribution of the different types of CRPs according to their funding 
sources. More than 50% of the CRPs are co-funded with the European Research Council via 
their Framework Programs (FP5, FP6 and FP7).  The rest of the CRPs are co-funded with 
country-specific research funding agencies (i.e., D= Germany, F= France, GB=Great Britain).  
Figure 8 plots the number of TPs per CRP while Figure 9 shows the distribution of TPs based 
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on project types. Figure 8 shows that 3% of CRPs have 5 TPs or more, 8% have 4 TPs, 7% 
have 3 TPs, 13% have 2 TPs, 18% have 1 TP, and 46% have no TP. This graph in Figure 8 
seems to follow a power-law distribution, where a small number of CRPs have a large number 
of associated TPs, while the majority have fewer numbers of TPs or none at all. The Figure 9 
graph shows the number of TPs associated with each type of CRP. This graph indicates that 
most TPs are associated with D-type CRPs and FP6 CRPs. 
Table 7  Project Types, Numbers, and 
Outcomes 
 
 
Figure 7  Distribution of Collaborative Research 
Projects (CRPs) 
 
 
Figure 8  Collaborative Research Projects 
(CRPs) vs Transfer Projects (TPs) 
Figure 9  Transfer Projects (TP) per type of CRP 
 
Table 8 shows a summary of the project-related statistics of the 96 CRPs being studied. The 
table shows the project duration, project budget, and the associated transfer projects. TP_PD 
is the negotiated person-days investment in the transfer project execution and TP_Euro is the 
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equivalent euro value of the TP investment. TP_No is the number of transfer projects 
associated with the CRP. Finally, TP_YN denotes whether a CRP has acquired a TP. Table 8 
shows that out of the 96 CRP projects, 53 CRP projects (TP_YN Sum = 53) managed to 
acquire a total of 162 TPs (TP_No Sum = 162) with internal SCORP Product Groups and 
Business Units to further develop or apply their research outcomes. That means that more 
than half (55.2%) of the 96 CRPs were able to acquire TP and therefore achieve research 
impact.  The average CRP project duration is about 3 years (Duration Average = 3.092) and 
the average budget is about 1.8 million euros (Budget Average = 1,853,182).  The average 
number of TPs associated with a CRP is 1.7 (TP_No Average = 1.705), which means that on 
average, a typical CRP would acquire one or two TPs during its project duration. The average 
of the person-day investment for a transfer project is over 480 person-days (TP_PD Average 
= 486.063) with euro equivalent of over 267,000 euros (TP_Euro Average = 267,306.8) 
Typical network graphs are one-mode networks, which means that the nodes in the network 
represent one type of entity. For example, in a one-mode project network, the nodes are the 
projects and the links are the connections between these projects.  In a two-mode network, 
however, there are two types of entities in the network, hence the name, “two-mode” 
networks.  For example, a Project-Member (PM) two-mode network is composed of nodes 
representing projects and nodes representing members of the project. Two-mode networks 
are represented and analyzed as bipartite graphs and are mathematically represented by 
affiliation matrices. (For more details on the two-mode networks and their analysis, see 
Borgatti et al., 2013: 231-248).  
From the collected project data, two-mode networks were constructed: (1) CRP Project – TP 
(PT network); (2) CRP Project – Member (PM network) and (3) CRP Project – Location (PL 
network). Study 1 examined the PM and PL networks and tested whether a project centrality 
in these networks influenced the project’s research impact (Hypothesis H1). H1 was tested in 
both the PM and PL two-mode networks.  Note that the Project-Transfer (PT) network was 
used only to visually illustrate the relationship between CRPs and their related TPs. 
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Table 8 CRP Project statistics 
 
Duration 
(Year) 
Budget 
(Euro) 
TP_PD 
( Person-Day) 
TP_Euro 
(Euro) 
TP_No 
(No of TPs) 
TP_YN 
(Acquired a TP?) 
Observations 96 96 96 96 96 96 
Missing 0 0 0 0 0 0 
Minimum 1.61 0 0 0 0 0 
Maximum 6.09 18177680 7230 3976583 24 1 
Sum 296.85 1.78E+08 46662 25661448 162 53 
Average 3.092 1853182 486.063 267306.8 1.705 0.552 
SSQ 980.672 1.03E+15 1.29E+08 3.91E+13 1098 53 
Standard 
Deviation 0.809 2692934 1053.739 579528.1 2.941 0.497 
Variance 0.654 7.25E+12 1110366 3.36E+11 8.65 0.247 
MCSSQ 62.756 6.96E+14 1.07E+08 3.22E+13 821.747 23.74 
Euclidean Norm 31.316 32029252 11369.95 6253107 33.136 7.28 
 
5.2.1 Variables 
This section describes the dependent variable (research impact), independent variables 
(network centrality measures), and control variables (project duration, budget, and number of 
members) used in this study to test Hypothesis, H1. Table 9 provides a summary of these 
variables. 
5.2.1.1 Dependent Variable  
Research impact is used as the dependent variable in this study. This study uses the number 
of Transfer Projects (TP_No) associated with each CRP project as the measure for 
dependent variable, research impact (RI). 
5.2.1.2 Independent Variables   
Network characteristics, in particular centrality measures, are the independent variables used 
in this study. The following centrality measures – degree centrality, eigenvector centrality, and 
betweenness centrality – are used in this study. The justification for the choice of these 
centrality measures is shown under the Centrality heading in Subsection 3.3.2.1. The 
centrality of a node in a network indicates its degree of connectedness with the other nodes in 
the network.  Many studies have shown that a node’s central position in a network is related 
to better performance because the node’s centrality provides timelier access to diverse 
information thus increasing the potential to create novel combinations (see Phelps et al., 
2012).  Degree centrality represents the number of nodes that are directly connected to a 
focal node. In network applications, degree centrality has been used to represent information 
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availability in innovation networks (Ahuja 2000; Nerkar and Paruchuri 2005). Eigenvector 
centrality (Bonacich, 2007) is a more sophisticated measure of centrality because nodes with 
high eigenvector centrality are not only well-connected but they are connected to other nodes 
that are themselves well-connected (Borgatti et al., 2013: 168). Betweenness centrality 
(Freeman et al., 1979) is a measure of how often a given node falls along the shortest path 
between two other nodes. (Borgatti et al., 2013: 174).  Betweenness centrality, therefore, is a 
measure of the network flow that a given node can control or broker (Borgatti, 2005). Borgatti 
and Everett (2006) developed similar centrality measures for two-mode networks and these 
centrality measures are implemented in UCINET software. 
The centrality measures – Degree, Eigenvector, and Betweenness centrality – are computed 
for the Project-Member (PM) two-mode network and represented as PM_Degree, PM_Eigen, 
and PM_Between respectively. Similarly, centrality measures were computed for the Project-
Location (PL) two-mode networks and represented as PL_Degree, PL_Eigen and 
PL_Between, respectively. These centrality measures are used as independent variables 
representing the global CRP network characteristics. These centrality measures were added 
in the project attribute file. 
5.2.1.3 Control variables 
The project attributes such as project duration, budget, and number of members were used 
as control variables. Project duration is measured in years while buget is measured in euros. 
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Table 9 List of Variables for 2-mode network analysis 
Variable Description 
Dependent Variable  
TP_Number number of transfer projects associated to a research project 
Independent Variables  
PM_Degree degree centrality of project in a Project-Member (PM) two-mode network 
PM_Eigenvector eigenvector centrality of project in a Project-Member (PM) two-mode network 
PM_Betweenness betweenness centrality of project in a Project-Member (PM) two-mode 
network 
PL_Degree degree centrality of project in a Project-Location (PL) two-mode network 
PL_Eigenvector eigenvector centrality of project in a Project-Location (PL) two-mode network 
PL_Betweenness betweenness centrality of project in a Project-Location (PL) two-mode 
network 
PT_Degree degree centrality of project in a Project- Transfer Project (PT) two-mode 
network 
PT_Eigenvector eigenvector centrality of project in a Project- Transfer Project (PT) two-mode 
network 
PT_Betweenness betweenness centrality of project in a Project- Transfer Project (PT) two-
mode network 
Control Variables  
Duration project duration in years 
Budget project budget in euros 
Member Number number of project members 
 
5.2.2 Network Analysis 
In this study, the level of analysis is at the project portfolio level (i.e., network of CRP 
projects), which means that the network of interest is the global network made up of all the 96 
CRPs within the SCORP Research portfolio and their associated transfer project outcomes. 
Recall that research impact is measured by the number of TP projects acquired during the 
CRP project lifecycle.   
Figures 10, 11, and 12 show the graphs of the three 2-mode networks (PM, PT, and PL). In 
the PM-network (Figure 10), the red circles are the CRPs while the blue squares are the 
project members. The PM network graph shows the interconnections among projects through 
their project members.  The nodes are well-connected with one big central component 
showing that many projects share members and conversely, many members share projects. 
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Figure 10 Distribution of Projects Project-Members (PM) two-mode network; 96 collaborative research 
projects (CRPs); 422 project members 
 
In the PT-network (Figure 11), the red circles are the CRPs while the blue squares are the 
associated transfer projects. Note that there are many “isolates” (i.e., the red circles on the 
left side of the figure) which correspond to the CRPs that did not manage to acquire transfer 
projects. This is expected because as the project data in Table 8 shows there were only 53 
CRPs (out of the total 96 CRPs) that managed to acquire 162 transfer projects. The other 43 
CRPs have not acquired any transfer projects and thus appear as isolates in Figure 11.  The 
PT network also shows a fragmented network with one large cluster of interconnected 
projects and a number of stand-alone research projects and their associated transfer projects.  
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Figure 11 Research Project- Transfer Project (PT) two-mode network; 96 research projects; 162 
transfer project 
In the PL-network (Figure 12), the red circles are the CRPs, while the blue squares are the 
project locations.  This graph represents how the projects are distributed across different 
SCORP research locations.  While the graph shows that no research location is isolated in 
terms of participation in CRPs, the PL-network graph shows that two locations are centrally 
located among the projects. 
 
Figure 12  Research Project-Location two-mode network (PL); 96 research projects; 13 locations 
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5.2.3 Node- Level Regression Results  
As mentioned in the research design for Study 1 (Section 4.2.3), a node-level regression 
analysis was performed to test Hypothesis H1 (the relationship between centrality and 
research impact).  Regression analysis of the different independent variables was performed 
using different combinations of the control and network variables and the dependent variable, 
RI, which is measured by TP_No. The study used both the Node Level Regression procedure 
in UCINET and the standard statistical software package, SPSS. Table 10 shows the results 
of the regression analysis.  Model 11 shows the effect of the control variables on RI. Models 
21 and 22 show the effect of the centrality measures on RI for PL and PM networks, 
respectively. Models 20 and 14 show the combined effect of control variables and centrality 
measures on RI for PL and PM networks, respectively.  And finally, Model 17 combines the 
effects of control variables and the centrality measures for both PL and PM networks on RI. 
Table 10 Regression Analysis Results 
Variables Model 11 Model 22 Model 21 Model 14 Model 20 Model 17 
Intercept -1.443* -0.715** -1.775*** -1.652** -2.058 -1.777 
Duration 0.28   0.342 0.27 0.377 
Budget 0   0 0 0 
MemberNo 0.204***   0.225 0.159*** 0.176 
PM_Degree  103.52***  0.067  -0.444 
PM_Eigenvect  15.725***  15.982***  18.401*** 
PM_Betweenne  -33.922***  -33.287***  -34.563*** 
PL_Degree   28.033***  11.904** 10.621** 
PL_Eigenvect   -34.25***  -18.327** -23.254*** 
PL_Betweenne   -5.432  -1.836 12.737 
       
R-Square 0.613 0.674 0.438 0.688 0.651 0.731 
Adj R-Square 0.601 0.664 0.419 0.667 0.628 0.703 
* p < 0.10 ** p < 0.05 *** p < 0.01  
Model 11 in Table 10 shows only MemberNo (0.204***) has significant effect on research 
impact (RI).  Model 22, which tests the effects of PM network centrality measures on RI, 
shows that all the centrality measures (PM_Degree with 103.52***, PM_Eigenvect with 
15.725***, and PM_Betweenness with -33.922***) have significant effect on RI. Model 21, on 
the other hand, which tests the PL network centrality measures on RI, indicates that only 
Degree and Eigenvector Centrality (PL_Degree with 28.033*** and PL_Eigenvect with -
34.25***) have significant effect on RI.  Model 14, which tests the combined effects of PM 
network centrality measures and control variables on RI, shows that only Eigenvector and 
Betweenness Centrality (PM_Eigenvect with 15.982***  and PM_Betweenness with -
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33.287***) have significant effect on RI.  Similarly Model 20, which tests the combined effects 
of PL network centrality measures and control variables on RI, shows that only Degree and 
Eigenvector Centrality (PL_Degree with 11.904** and PL_Eigenvect with -18.327**) have 
significant effect on RI. Finally, Model 17, which tests all the centrality measures of PM and 
PL networks together with the control variables on RI, shows that Eigenvector centrality 
(PM_Eigen with 18.401*** and PL_Eigen with -23.254***) has significant effect on RI.  Model 
17 also shows that the betweenness centrality of the PM network (PM_Betweenness with -
34.563***) and the degree centrality of the PL network (PL_Degree with 10.621**) have 
significant influence on RI.  None of the control variables are significant.  Explanations for and 
the implications of these regression results are discussed in the next section. 
5.2.4 Discussion and Conclusion 
The regression results in Table 10 show that the centrality measures of the PM and the PL 
networks have significant effect on the dependent variable, RI, measured as number of TPs 
acquired by the CRP.  In particular, based on Model 17, both Eigenvector Centrality 
(PM_Eigenvect, 18.401***) and (PL_Eigenvect, -23.254***) are significant in both PM and PL 
networks. This means that being central in the PM network as well as in the PL network 
significantly affects the number of TP outcomes. Furthermore, because this is Eigenvector 
Centrality, this means that it is not enough to be well-connected but it is also important to be 
connected to other projects that are themselves well-connected to others. In addition, two 
other centrality measures have significant effect on RI: PM_Betweenness (-34.563***) and 
PL_Degree (10.621**).  These results show support for Hypothesis H1. In other words, 
network centrality in project networks significantly affects research impact. 
While we know from the results that there is significant effect from network centrality on 
research impact, it is important to understand how this effect manifests.  Note that while the 
significant effect of Eigenvector Centrality on research impact for both PM and PL network 
has been established, the eigenvector centrality is positive in the PM network while it is 
negative in the PL network. The PM network is the project-member network, which means 
that the eigenvector centrality of projects implies that these projects are connected to other 
highly connected projects. This high degree of connectedness to other projects means that 
the project members of these highly connected projects are exposed to further project 
members in these highly connected projects, thereby increasing the chances of knowledge 
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exchange or transfer among members. On the other hand, a high eigenvector centrality in the 
PL (Project-Location) network means that projects are connected to other projects that are 
more geographically distributed, thus further increasing their geographic spread.  Thus, a 
significant but negative eigenvector centrality in the PL network means that high eigenvector 
centrality has a negative effect on RI. In other words, the high geographic dispersion of 
projects has negative effect on RI. This result is in line with the studies found in the literature. 
Studies have shown that the geographic distribution of project members is one of the 
challenges for knowledge transfer and collaboration (Lahiri, 2010; Agrawal, 2001).   
On a similar note, the betweenness centrality in the PM network, while significant, is negative. 
While most of the network literature has examined the positive effects of betweenness 
centrality, Krackhardt (1999) counter-argued that there could be a negative side to the 
bridging roles associated with high betweenness centrality scores especially if these are 
associated with Simmelian ties (i.e., ties that bridge reciprocal strong ties). He argued that 
being too embedded in strong reciprocal ties increases constraints rather than opportunities. 
Consequently, he referred to these ties as “ties that torture.”  In the PM network case, this 
negative relationship between betweenness centrality and research impact could mean that 
performing the role of a knowledge broker between projects is an added responsibility for 
project members who have to simultaneously deliver on their respective projects. Note that 
these links between projects are all internal to SCORP Research. Note also that acquisition of 
TPs is associated with external links from SCORP Research to the product groups and 
business units. Thus, assuming limited project resources, the resources spent on internal 
links may adversely affect the resources spent on external links, thereby negatively affecting 
research impact. This result also finds some support in the qualitative study done in Study 4. 
There are other interesting analytical queries that may be carried out to further explore these 
global project networks such as examining the project-member interlocks (i.e., figuring out 
whether the project members that connect these high-impact projects are instrumental to their 
high performance) or the project-location interlocks (i.e., figuring out whether being in central 
research locations affords some advantage to projects). However, for the purpose of this 
study, it is sufficient to show that there is support for Hypothesis H1. 
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5.3 STUDY 2 
Study 2 addresses the first research sub-question (relationship between network 
characteristics and KT) and tests Hypotheses H2, H3, and H4. Specifically, the study 
examines the effect of network centrality, network range, and tie strength on KT. This study 
will test these hypotheses on all six CRPs in Australia. Study 2 examines all six CRPs that 
SCORP Research Australia conducted together with other universities from 2005 to 2010 in 
Australia. All these CRPs involved one or two universities. In five projects (PR1 – PR5), 
SCORP Research Australia was the sole industry partner. The remaining project, PR6, had 
SCORP as the industry partner, a government agency as another partner and a local 
university as the academic partner. 
Table 11 shows the number of project members that participated in the study. Out of the total 
of 48 project members, 41 were interviewed as part of the qualitative study and 
simultaneously surveyed using a social network survey questionnaire. These interviews and 
sociometric surveys were conducted either face-to-face or over the phone. The response rate 
was 85.4%. Out of the 41 members interviewed and surveyed, 32 were males (78%) and 9 
were females (22%). Out of the six CRPs, only one project, PR5, managed to transfer its 
research output into one SCORP product group. 
Table 11 Australia CRPs – List of Interview and Social Network Survey Participants 
Project # of Project Members Interview & SNA Respondents Male Female 
PR1 7 5 3 2 
PR2 10 9 6 3 
PR3 6 5 3 2 
PR4 12 10 8 1 
PR5 7 6 6 1 
PR6 6 6 6 0 
TOTAL 48 41 32 9 
   78% 22% 
5.3.1 Social Network Analysis Results  
The following diagrams and tables show the results of the social network analysis performed 
on all six projects (PR1 to PR6) and the global network (PRGlobal), which is the 
agglomeration of all six projects. All the network data were processed using UCINET version 
6.328 (Borgatti et al. 2002) and visualised using NetDraw version 2.104. UCINET was used to 
compute the network characteristics specified in the variable list shown in Table 12.  
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Table 12 presents the different network characteristics such as network size, density and 
number of ties for each project. It also shows whether research impact has been created from 
the SCORP Research’s perspective. Note that out of the six projects, only project PR5 has 
been able to transfer its research outcomes into a SCORP Product Group. Hence the “1” in 
the Research Impact row under project PR5. The number of dyads in each of the projects 
ranges from 42 to 205. These dyads represent the interactions between CRP project 
members and their nominated alters (i.e., network actors with direct ties to the focal actor or 
the nominating actor) within or external to the CRP. Network density, which is a measure of 
network cohesion among the project members, varies from 0.059 to 0.182 across projects.  
Network cohesion indicates the extent to which a node or a network actor is well connected, 
both directly and indirectly, to other actors in the network.  Higher density means more 
interconnections and therefore implies a more cohesive network. Obstfeld (2005) found that 
dense social networks are associated with higher involvement in innovation activities. Lower 
density means a sparser network, which is related to more structural holes, the spanning of 
which can result in positive outcomes.  Obstfeld (2005) found that sparse networks provide 
opportunity for exposure to more diverse knowledge. He noted, however, that implementing 
this diverse knowledge in sparse networks is a challenge. The number of ties within and 
across the projects is not so different; it ranges from 202 to 275.  An interesting observation is 
that PR5, the only project that managed to acquire a transfer project, has the lowest density 
of the six CRPs. Figure 13 shows the network graphs of all the projects, PR1 to PR6.  
Table 12 Project Network Characteristics 
 
 PR1  PR2  PR3  PR4  PR5  PR6  PRGlobal  
Number of Dyads 42 205 75 134 91 105 563 
Network Density  0.1406  0.0881  0.1815  0.0831  0.0590  0.1078  0.0249  
No of Ties  254  252  216  212  202  275  519  
Research Impact?  0  0  0  0  1  0   
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Figure 13 Network Diagrams of Australian Collaborative Research Projects 
5.3.2 Network Boundaries 
Figure 14 shows a project network graph. The network actors are color-coded according to 
their organizational affiliation. The boundaries are defined to delineate specific groups and 
their associated network boundaries. The first circle (i.e., the innermost circle, colored red in 
the diagram) denotes the boundary of the CRP. All actors within the first innermost circle 
(project boundary) are the core members of the CRP. As noted before, CRP comprises 
diverse project members from different Australian universities and SCORP Research 
Australia and thus, nodes of different colors representing these different organisations can be 
found within the CRP team boundary (or the red circle). The second circle (colored yellow) 
denotes the boundary between the CRP team and SCORP Research Australia. For this 
study, all the actors within the second circle (square nodes colored red) are members of 
SCORP Research Australia, but not members of the CRP team. The actors within the third 
circle (colored blue) are SCORP Research members in geographic locations other than 
Australia. The actors (square nodes colored gray) within the fourth circle (colored green) are 
employees from other business units and product groups within SCORP. Finally, all the actors 
84 
 
outside the fourth circle are persons nominated by CRP members and stakeholders that do 
not belong to any of the first four circles. 
 
Figure 14 Defining Network Boundaries 
Arranging the actors according to which circle they belong to, allowed the researcher to 
explore the interaction patterns of the members and stakeholders of the six CRPs. These 
patterns are important because for corporate research impact to be achieved, there have to 
be collaboration links from the core CRP members (i.e. actors within the first circle) to 
somebody in the fourth circle. In other words, there have to be existing links between the core 
CRP members (within the first circle) and corporate-internal stakeholders in SCORP product 
groups and business units (within the fourth circle), who are the potential transfer partners 
and consumers of the research outcomes generated by the CRP teams. Alternatively, there 
could be a link from SCORP Research (in the second or third circle) connecting a CRP 
member (in the first circle) to corporate-internal stakeholders (in the fourth circle). 
As noted in Section 3.2.3, network range (NR) is defined as the ties that cross domains; and 
this study operationalised this boundary-crossing concept as “Team Distance” (TD), based on 
the distance of the nominated alter from the nominating focal actor from the core CRP team. If 
the nominated alter is a member of the core CRP team and therefore within the first circle 
(red), the team distance (TD) assigned to the dyad is 1. Thus, the inner circle (red) consists of 
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core project team members with a team distance of 1. If the nominated alter is in the second 
circle (yellow), the team distance assigned to the dyad is 2. If the nominated alter is in the 
third circle (blue), the team distance assigned to the dyad is 3. For the nominated alters inside 
the fourth circle (green), the team distance is 4; and finally, those outside of the fourth circle 
have a team distance of 5. 
5.3.3 Network Boundaries of Collaborative Research Projects 
Figure 15 shows the project network graphs of the six CRPs overlaid with the network 
boundaries described above. Visual inspection shows that for most of the projects, the 
majority of the links (i.e., dyadic interactions) are among the CRP team members and 
therefore confined within the first boundary (red circle or first circle). These dyadic interactions 
are represented in the modified FFE model in Figure 1 as KT1, the internal KT among CRP 
team members. There are also ties crossing the CRP team boundary to SCORP Research 
Australia, thus showing good interactions between CRP team members and SCORP 
Research Australia members. These links crossing the CRP team boundary to SCORP 
Research Australia can be represented as KT2 in our modified FFE model in Figure 1. There 
are also many ties crossing the boundary outside of CRP and SCORP (the green circle or 
fourth circle). This is not surprising as most of the project members are from different 
universities and therefore have interactions with other members outside of their CRP team 
who are not related to SCORP at all. 
Note, however, that there are very few CRPs with ties that cross the boundaries to SCORP 
Research Australia (first circle, colored red) through to SCORP Research Global (second 
circle, colored yellow) and all the way through to the SCORP internal business units and 
product groups (third circle, colored blue). These critical boundary-crossing links are 
facilitated or mediated by members of SCORP Research. These links are represented as KT3 
in Figure 1. For project, PR5, the only CRP that managed to acquire TP and therefore 
achieve research impact, there are four ties crossing these boundaries. PR4 has two ties, 
while none of the other projects have any. These links are primarily facilitated or mediated by 
members of SCORP Research, who are members of the CRP, and particularly by the industry 
liaison, who is a member of SCORP Research Australia but assigned to the CRP to liaise and 
collaborate with CRP team members. Thus, the links between the academic members of the 
PR5 CRP and staff members of company-internal product development groups are made 
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possible by the industry liaison of PR5.  In network parlance, this process by which the 
industry liaison from SCORP Research closed the triad of nodes by connecting the academic 
member from PR5 with the SCORP product group staff member, represents the “bridging” or 
“spanning” of structural holes. This phenomenon of bridging of previously unconnected 
entities is called the spanning of structural holes (Burt 1992) and this bridging brings specific 
benefits such as the exchange and combination of non-redundant knowledge. 
As mentioned before, from the point of view of achieving corporate research impact, ties 
crossing the third boundary are essential because these cross-boundary ties represent 
connections to the internal business units or product groups who are the potential transfer 
partners who co-invest in transfer projects that further transform research artifacts into 
potential products. Any transfer of relevant research outcomes and feedback from these 
potential transfer partners occurs through these cross-boundary ties. Furthermore, any 
proposal and negotiation for new TPs has to go through these ties as well. In addition, during 
the execution of TPs, these cross-boundary ties serve as conduits for critical feedback from 
these transfer partners, which are essential for successful TP execution and deliverables. 
Successful TPs may then become the basis for subsequent TPs that may be necessary to 
evolve the research outcomes into commercially viable products. 
 
Figure 15 Network Boundaries for the six CRP projects 
PR1 PR2 
PR3 
PR4 PR5 PR6 
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5.3.4 MRQAP Results 
MRQAP analysis on six CRPs was performed to regress the multiple independent and control 
variables to the dependent variable, KT. In order to consolidate the MRQAP results across 
the six projects, meta-analysis of the six projects was conducted. 
This section shows the results of the MRQAP analyses of the different variables including the 
network variables of network range (NR), strength of ties (TS) and edge-betweenness 
centrality (EB) along with other control variables such as gender difference (GD), years 
known (YK), position difference (PD), organisation distance (OD) and knowledge codifiability 
(KC). Table 13 shows the variables used in the analyses and their descriptions. The level of 
analysis is at the dyad level. 
 
Table 13 List of Variables used in the MRQAP Analysis 
Variables Description Comments 
    N Number of dyads  
Dependent Variable   
    KT Knowledge Transfer  
Independent Variables   
    Dyad Characteristics   
    GD Gender Difference 1 = same gender;  2 = otherwise 
    YK Years Known Number of years dyad actors have known 
each other 
    PD Physical Distance Relative physical distance 
    OD Organisation Distance Relative difference in organizational roles 
   Knowledge Characteristics   
    KC Knowledge Codifiability Explicitness of knowledge transferred 
   Network Characteristics   
    NR Network Range  Distance from the core team; operationalised 
as team distance, TD 
    EB Edge Betweenness 
Centrality 
Betweenness centrality of the dyad 
    TS Strength of ties Interaction frequency * Level of affect 
 
Table 14 shows the MRQAP results across six CRPs using Model 8, and this shows the effect 
of all the independent and control variables on KT. The results of the other models (Models 1 
to 7) showing the effect of the different combinations of independent and control variables on 
KT for the six CRPs are shown in Appendix D. The MRQAP results shown in Table 14 
indicate that the effect of strength of ties (TS) on KT is significant in projects PR1 
(0.74772***), PR4 (0.39579***) and PR6 (0.43276***). Network Range (NR) is also significant 
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in PR1 (0.64027***), PR2 (0.11256*) and PR3 (0.55777***). Meanwhile, edge-betweenness 
(EB) is significant in projects PR2 (0.01375*) and PR5 (.0.0664*).  
Table 14 also shows that Knowledge codifiability (KC) is significant in projects PR1 (-
0.25143***), PR4 (0.13988**) and PR6 (-0.12648**). Gender difference (GD) is significant in 
PR1 (0.69596**), PR3 (-0.69399**) and PR4 (-0.42362*); while years known (YK) is 
significant in PR2 (0.34648***), PR3 (0.39134***), PR5 (-0.32651**) and PR6 (0.20187**). 
Note that for PRGlobal, only TS (.0.26378***) is shown to be significant.  
These mixed MRQAP results for the six CRPs make it difficult to derive a conclusion about 
our tests for H2, H3, and H4. To synthesize these MRQAP results, a meta-analysis was 
performed. 
Table 14 MRQAP Results across 6 projects (Model 8) 
 
 
* p < 0.10 ** p < 0.05 *** p < 0.01  
5.3.5 Meta-analysis Results 
As mentioned above, meta-analysis was performed to consolidate the MRQAP results across 
the six CRPs. Meta-analysis is a statistical procedure for combining data from multiple studies 
and synthesizing their results. Meta-analysis allows synthesis of research results and 
provides a means to accumulate knowledge across studies investigating similar phenomena 
(for more details on the principles and mechanics of meta-analysis see Borenstein et al., 
2009; Hedges & Olkin, 1985; Schmidt & Hunter, 2015). Table 15 describes the meta-analysis 
procedure and Figure 16 illustrates the meta-analysis procedure. This study used the QAP 
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correlation coefficients to calculate the effect size. This study used the Fixed Effect Model 
rather than the Random Effect Model because all the projects are drawn from a single 
population using identical subjects and methods. The Fixed Effect Model “assumes that there 
is one true effect size (hence the term “fixed effect”) which underpins all the studies in the 
analysis” (Borenstein, 2009: 61). Borenstein et al. (2009) further explained that while “fixed 
effect” is the term used in the statistical literature, a more appropriate term would be “common 
effect”. 
This study used the Comprehensive Meta Analysis (CMA) software (Borenstein et al., 2005) 
for the meta-analysis. CMA has been extensively used for meta-analysis of studies in the 
health sector. Table 16 shows the meta-analysis results. 
The meta-analysis results show that the network variables, tie strength (TS) and network 
range (NR), have significant effect on KT based on their z-values and the corresponding p-
values: TS (9.144756***) and NR (-2.08117**). Similarly, control variables, gender difference 
(GD) and knowledge codifiability (KC) have significant effect on KT based on their z-values 
and corresponding p-values: GD (with -2.0751**) and KC (with -2.65768***). In contrast, the 
MRQAP analysis of the global network, PRGlobal in Table 14, shows only TS (0.26378***) is 
significant.  Hence, performing MRQAP analyses of the six projects and then doing a meta-
analysis to synthesise the results, provides more sensitivity in detecting significance among 
the independent and control variables than just lumping all the dyads in one global network 
and performing MRQAP analysis. 
 
Figure 16 Meta-Analysis Steps 
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Table 15 Meta-Analysis Steps 
Step Description 
1 Enter the studies to be meta-analyzed. 
Enter in the six projects (PR1, PR2,…, PR6) as input data for the meta-analysis. 
2 Enter the statistic from each study from which the effect size will be computed. 
Use the QAP correlations in the six projects (PR1, PR2,…, PR6) as input data for the meta-
analysis. 
3  Enter the corresponding sample size for each study 
4 Calculate the effect size for each study. 
In order to calculate the corresponding effect sizes for each projects, the QAP correlations are 
converted to Fisher’s z. Note that Fisher’s z is different from the z-score used with significance 
test. All the computations will be based using the Fisher’s z-scale values. Final results can be 
converted back to correlations if needed. The results will show for each Project, the effect size 
(Fisher’s z) and the corresponding confidence interval. 
 
5 Calculate the summary effect for all studies 
Once the effect sizes and confidence intervals are calculated for each project, the summary 
(common) effect size for all the projects are calculated. This is the Z-value for the test of the null 
(Is the effect size zero?) and its corresponding significance, p-value. 
6 Test of the statistical model 
(Are the data consistent with the fixed-effect model?) 
The test for heterogeneity is sometimes called the Q-test.  
Hedges & Olkin (1985) suggested performing a Q-test to determine the heterogeneity of the 
studies. The Q-test tests a null hypothesis that all the studies share a common effect size. Q 
statistic follows a central chi-squared distribution with degrees of freedom equal to k-1, where k= 
the number of studies. Thus a p-value can be reported for each observed value of Q. Alpha can 
be set at 0.10 or at 0.05. If the resulting p-value is less than alpha, reject the null hypothesis and 
conclude that the studies do not share a common effect size. 
 
Table 16 Meta-analyses Results across 6 AU projects 
    Fixed Model Effect Size and 95% interval 
Variable  Z-value p-value Point Estimate Lower Limit Upper Limit 
Gender Difference GD -2.0751** 0.037978 -0.08216 -0.15877 -0.00457 
Physical Distance PD -1.47937 0.139043 -0.05864 -0.13564 0.01907 
Org Distance OD -1.94905 0.051289 -0.07719 -0.15389 0.000433 
Years Known YK 1.839479 0.065845 0.072868 -0.00478 0.149644 
Knowledge Codifiability KC -2.65768*** 0.007868 -0.10508 -0.18122 -0.02768 
Tie Strength TS 9.144756*** 0 0.347765 0.277637 0.414206 
Network Range NR -2.08117** 0.037418 -0.0824 -0.15901 -0.00481 
Edge-Betweenness Centrality EB 0.159339 0.873402 0.006323 -0.07133 0.083904 
p < 0.10  **p < 0.05  ***p < 0.01 
In sum, the network analysis of the six CRPs shows support for the influence of tie strength 
(TS) on KT (Hypothesis H3). This relationship is confirmed by the two methods: (1) MRQAP 
analysis of the global network, PRGlobal (TS is .0.26378*** in Table 14) and (2) meta-
analysis to synthesise the MRQAP results of the six CRPs (Z-value for TS is 9.144756*** in 
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Table 16). The meta-analysis results also show that there is support for the influence of the 
network range (Z-value for NR is -2.08117** in Table 16) on KT (Hypothesis H2). However, 
there is no support for the other structural network characteristic of edge-betweenness 
centrality (EB)on knowledge transfer (Hypothesis H3). Control variables representing 
knowledge codifiability (KC with -2.65768***) and gender difference (GD with -2.0751**) are 
also shown to be significant. 
5.3.6 Discussion – Australian Study 
The results of this study provide further confirmation that tie strength (TS) and knowledge 
(KC) codifiability are important factors in knowledge transfer (Hansen, 2002, 1999; 
Matinheikki et al., 2016; Reagans & McEvily, 2003; Tortoriello et al., 2012). The research 
results also align with those of previous studies on the influence of network range on 
knowledge transfer (Tortoriello et al., 2012; Reagans & McEvily, 2003). Note, however, that in 
this study, network range (NR) is operationalised as the number of organisational network 
boundaries (for example, core team boundary, SCORP Research boundary etc.) that a dyadic 
tie crosses. In contrast, in Tortoriello et al. (2012) and Reagans & McEvily (2003), network 
range is operationalised by dyadic ties that cross different knowledge domains. Both network 
range variables represent the crossing of boundaries between domains. But in this study, the 
domains crossed are the organisational domains, for instance the organisational boundaries 
of the different organisations that make up the inter-organisational network of the CRPs and 
the organisational boundaries of diverse corporate-internal business units that make up the 
intra-organisational network of SCORP. 
Contrary to many studies that showed how the centrality of actors in the network influences 
knowledge transfer (Ahuja et al., 2003; Cummings & Teng, 2003; Hansen, 1999, 2002; Tsai, 
2001), this study shows that edge-betweenness centrality is not significant. This is a 
surprising finding considering the importance of boundary-crossing links in reaching out to 
potential transfer partners at other divisions of SCORP to eventually create research impact. 
Reflecting on this finding, this study posits that edge-betweenness centrality may not be 
important for all the project members but only for some members, such as the project leads or 
the industry liaisons who are primarily responsible for identification of promising ideas and the 
search for transfer partners and other TP negotiations. A cursory calculation of Gould & 
Fernandez’s (1989) brokerage measures (not shown) indicates that only few members of the 
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CRP network actually perform brokerage functions. Future research could focus on the ego-
networks of these project managers or industry liaisons and their influence on research 
impact. 
This study shows a significant relationship between knowledge transfer and relational network 
characteristics (i.e. tie strength), structural network characteristics (i.e., network range 
represented as team distance) and knowledge characteristics (i.e., knowledge codifiability). 
The results reflect and verify the thesis of social capital theory (Nahapiet and Ghoshal, 1998: 
250) that “social capital facilitates the development of intellectual capital by affecting the 
conditions necessary for exchange and combination to occur.” Note, however, that social 
capital theory, which was primarily developed for intellectual capital or knowledge creation 
within a social collective, overlooks the exploitation aspects of intellectual capital (Nahapiet & 
Ghoshal, 1998: 247). This study, which examined both knowledge creation within a social 
collective (i.e., CRP) and exploitation of this new knowledge through the interaction of CRP 
networks and corporate-internal networks, extends this research field. In their systematic 
review of social capital research in the management literature, Filieri & Alguezaui (2014:728) 
noted that “knowledge types and knowledge transfer processes are the missing links in the 
relationship between structural SC [social capital] and innovation.” This study provides 
support for Filieri & Alguezaui’s (2014) findings and empirically validates the influence of 
structural social capital on knowledge transfer within the context of the FFE of innovation. 
From this study, some of the unique challenges in managing CRPs can be derived such as: 
(1) the networked form of CRP means that the project organisation is non-hierarchical and 
that members are relatively autonomous; and (2) the search and negotiation for application 
opportunities for research outcomes is magnified by the large number of business units and 
product groups within SCORP that are geographically dispersed worldwide. Consequently for 
the first challenge, whatever influence corporate research through the industry liaison can 
exert, is likely to be indirect and facilitated by developing strong relationships with all the CRP 
members as a form of network governance (Jones et al., 1997; Borgatti and Halgin, 2011). As 
for the second challenge, corporate research needs to proactively build and leverage 
networks of internal company stakeholders, not just for existing TP engagement, but for future 
CRP and TP engagements. 
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Given the challenges in this networked project environment, it is therefore essential for 
corporate research staff, especially the industry liaisons, to develop both bridging and 
bonding ties. Bridging ties (Coleman,1988; Burt, 1992) are important in boundary-spanning 
activities, for establishing new relationships and are related to the opportunities afforded by 
the bridging of structural holes (Burt,1992), and the acquisition of non-redundant ideas 
information through weak ties (Granovetter,1973). Bonding ties (Coleman, 1988; Patulny & 
Svendsen, 2007) are important for establishing trust and building strong relationships, thus 
creating favourable conditions for transfer of more complex and tacit knowledge (Hansen, 
1999, 2002). A look into the number and types of network ties of the industry liaison of the 
successful PR5 project, shows a mix of strong ties with CRP members, SCORP Research 
Australia and SCORP Research Global. In addition, there are also weak ties to corporate 
internal networks, arising from independent searches but mostly through informal 
introductions from other SCORP Research members. The importance of optimally combining 
bonding and bridging ties is supported by many studies (for example, Eklinder-Frick et al,. 
2014; Hargadon & Sutton, 1997; Putnam, 2000; Tiwana, 2008).  
As mentioned, in addition to collaborating with CRP team members to produce the project 
deliverables, corporate researchers have the additional challenge of sensing and screening 
potential innovations from the CRP that they can seed into the company internal FFE 
process. Hence, CRP members must ensure efforts are invested not only in the creative 
processes of the CRP to deliver its proposed innovative research outcomes, but also in 
driving the FFE process to ensure corporate research impact outcomes. This tension between 
exploration and exploitation (March, 1991) further reinforces the importance of balancing 
strong ties for transfer of tacit knowledge, necessary for novel knowledge creation, and weak 
ties, for reaching out to various product group and business units for opportunity 
development. 
As projects naturally have a finite duration, research project leaders may tend to preference 
task-orientation over relationship-orientation to deal with the time pressures of the project 
(Bryman et al., 1987 in Burke & Morley, 2014). However, studies have shown that project 
team leaders are more effective if they are more relationship-oriented (Kijkuit & van den 
Ende, 2010; Koen et al., 2014b; Matinheikki et al., 2016) than task-oriented. This study found 
overwhelming support for the influence of strength of ties on knowledge transfer, which 
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implies that in knowledge-intensive projects like CRPs, a focus on relationship building is 
essential to facilitate effective knowledge transfer among members and beyond organisational 
boundaries. 
Given the advances in information and communication technology in the area of collaborative 
technologies, it would be interesting for future research to examine how these new ICT 
technologies can play a role in establishing, as well as strengthening, ties within and across 
CRP networks. In other words, can new ICT technologies be developed to supplement or 
replace team co-location and face-to-face meetings? Future investigations into how ICT 
technologies can be used as part of a CRP project management system, not just to monitor 
project operations but also: (1) to facilitate relationship building (2) to enhance exploratory 
network search and (3) to preserve information on past knowledge transfer networks, will be 
an extension of this research. 
Finally, the significant negative effect of control variable, gender difference (GD) on 
knowledge transfer was unexpected.  There could be a number of reasons for this negative 
effect. First, it may be due to the smaller ratio of women to men in the CRPs. In the Australian 
study, the women comprised 22% while the men comprised 78% of the total number of 
respondents. Consequently, the number of same-gender dyads (i.e., men-men and women-
women dyads) outnumbered the mixed-gender dyads (i.e., men-women dyads).  Since dyadic 
ties are conceptualised as the “pipes” through which knowledge flows, this disproportionate 
ratio of same-gender versus mixed-gender dyads implies a corresponding disproportionate 
knowledge flow across mixed-gender dyads. Thus, the negative effect of gender difference 
(GD) on KT.  Second, another possible reason may be due to the difference in the 
communication styles between men and women. Note however that the communication field 
offers inconclusive literature on the differences between men and women in communication 
styles (Canary & Hause, 1993; Reeder, 1996).  Third, another explanation may be attributed 
to the existing gender bias against women in the technology industry. A deeper examination 
of  the literature on gender diversity in the technology industry has exposed studies that can 
provide some plausible explanation for the negative effect of gender difference on knowledge 
transfer. Studies have shown the prevalence and preference for men’s skills and opinions 
over women’s in the technological context (Ben, 2007; Seron et al., 2016; Silbey, 2016). 
Some studies have pointed to the masculine culture in information technology (IT) as an 
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environment that is challenging or even hostile for women to succeed within (Benard & 
Correll, 2010; Demaiter & Adams, 2009; Williams, 2014). This male dominance within the 
technology sector has been so prevalent that a new name (“bro-grammer” culture) has 
emerged to describe the phenomenon (Hicks, 2013; Berman & Bourne, 2015). Studies have 
shown persistent gender bias against women in technology industry as one of the multitude of 
factors that prevent women from pursuing and maintaining careers in this industry (Williams, 
2015; Benard & Correll, 2010). The gender bias in the ICT workplace is prevalent not only in 
the USA but also in other countries such as New Zealand (Crump et al., 2007), a country that 
is geographically and culturally proximate to Australia. Moreover, evidence shows that this 
gender discrimination in the technology workplace may be just the later end of a continuum. 
The socialization of women to gender discrimination may have started long before the women 
entered the workplace. A longitudinal study of engineering students in the US and Canada 
shows that a culture of gender segregation persists in engineering schools resulting in women 
losing confidence and getting socialised to the gender double-standard despite performing 
academically at par or even better than men (Moss-Racusin et al., 2012; Reuben et al., 2014; 
Seron et al., 2016). More research is needed to study the effect of gender on knowledge 
transfer within collaborative research project networks and results of these future studies may 
be generalisable to other R&D projects or knowledge-intensive projects in male-dominated 
work environments. 
5.3.7 Conclusion - Australian Study 
This study was motivated by a practical concern about the mixed outcomes of CRPs in terms 
of research impact. The study used network lens to reveal how network characteristics of 
CRP networks influence critical KT processes necessary to achieve research impact. This 
research also provides insights on the KT processes involved at the early stage “fuzzy front 
end” (FFE) of new product development in a global software company. In particular, this 
study’s findings show that the network relational variable (tie strength) and network structural 
variable (network range) have significant effects on KT. Additionally, the knowledge attribute 
variable (knowledge codifiability) and dyad characteristic variable (gender difference) have 
significant influence on KT.  In sum, tie strength, network range, knowledge codifiability and 
gender difference are important factors in KT processes within CRP networks. These KT 
processes generate novel research outcomes as well as seed these outcomes into company-
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internal FFE processes. Thus, the study results show support for Hypothesis H3 (NR and KT) 
as well as Hypothesis H4 (TS and KT) but no support for Hypothesis H2 (EB or edge-
betweenness centrality and KT). 
This study provides useful insights into management of inter-organisational as well as intra-
organisation project networks that are knowledge-intensive and collaborative such as CRPs. 
Specifically, 1) in order to establish an optimal mix of bonding and bridging ties, multiple 
opportunities for strengthening of ties, such as in-depth face-to-face interactions should be 
designed into team processes to allow the establishment of good working relationships; 2) 
corporate researchers, in particular those industry liaisons who are assigned to manage 
CRPs, need to develop proficient networking skills in addition to technical and business skills 
to work collaboratively with both academics (to identify potential research outcomes) and  
company-internal stakeholders who may benefit from these potential research outcomes; and 
3) given the project time constraints, the transfer of research outcomes into corporate 
networks should be proactively pursued from the beginning of the project to ensure continuing 
feedback loops and iteration of ideas. The second point supports the recommendation 
mentioned in vom Brocke & Lippe (2014) that the CRP project managers should have strong 
knowledge-broker and dialogue skills, a diplomatic attitude, a degree of technical awareness, 
a delegating and participative leadership style and membership and credibility in the research 
communities involved. 
There are several limitations to this study. First, the study examined only six CRPs engaged 
in by one company. Hence, while the study obtained rare data from the typically closed doors 
of corporate research and new product development, the results may not be generalisable 
across other companies. 
Lastly, this study employed only quantitative network analysis to look at the effects of 
structural and relational network characteristics on knowledge transfer within CRPs and 
across to corporate research and corporate stakeholders. The qualitative analysis of the 
interview data done in Study 4 provides deeper insight into the knowledge processes involved 
in the FFE process and in the internal collaboration among CRP members. The insights 
gained from the qualitative analysis in Study 4 complement the insights gained from the 
quantitative social network analysis in this study to form a more holistic understanding of the 
knowledge transfer and research impact phenomena. 
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5.4 STUDY 3 
Study 3 replicated the Australian Study in Study 2 in a European setting. As mentioned 
before, the rationale for including the European research site was to understand the 
phenomena of interest (KT and RI) in the relevant research sites. It was important to include 
the European site because both SCORP’s and SCORP Research’s headquarters were 
located in Europe. In addition, SCORP Research operates satellite research centres in five 
more European cities. Furthermore, majority of the European CRPs (61.5%) in the SCORP 
Research project portfolio were partially funded by European Commission through its 
Framework Programme. It was, therefore, relevant to address the first research sub-question 
(the relationship between network characteristics and KT) and test Hypotheses H2, H3, and 
H4 in the European setting to complement the findings in the Australian setting in Study 2.  
Thus, after the Australian study, the next step was to investigate CRPs in Europe wherein 
SCORP Research Europe participated as an industry partner. In this study, five European 
CRPs were selected using two criteria: (1) type of funding and (2) acquisition of transfer 
projects within the period of 2004-2010. Note, however, that for Study 3, only SCORP 
researchers and SCORP stakeholders were interviewed and surveyed for social network 
analysis. In terms of our adapted FFE model in Figure 1, the KT in focus is KT2 (among 
SCORP Research members) and KT3 (between SCORP Research and SCORP PGs/BUs). 
See also Figure 23 in Chapter 7 for an illustration as to how Study 3 is situated in the modified 
FFE model. In addition, the CRPs in Europe involved much larger consortia of university 
partners and industry partners and it was logistically difficult to interview and survey all 
partners. 
5.4.1 European Study: Social Network Analysis 
All the analyses carried out in the Australian study were replicated in the European study. 
Note, however, that in the Australian study all the CRPs were included, whereas in the 
European study, only five CRPs were selected from the large number of European CRPs. 
The five EU CRPs were selected based on specified criteria for qualitative study and social 
network analysis.  
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Table 17 shows the number of project members who participated in the study. Out of a total of 
100 project members, 46 were interviewed as part of the qualitative study and simultaneously 
surveyed using a social network survey questionnaire.  Both the interview and sociometric 
surveys were conducted either face-to-face or over the phone. The response rate was 46%.  
Out of 46 respondents, 37 were males (80%) and 9 females (20%). An additional four 
SCORP transfer partners from SCORP Product Development Groups and Industry Business 
Units were interviewed but not surveyed for the social network analysis. Table 18 shows the 
basic characteristics of the project networks for EU1 through to EU5, and EUGlobal, which is 
the agglomeration of all five EU CRPs. 
Table 17 European Research Projects - Data  
Project # of Project Members Interview  & SNA Respondents Male Female 
EU1 29 14 13 1 
EU2 21 7 5 2 
EU3 13 7 5 2 
EU4 9 4 4 0 
EU5 28 14 10 4 
TOTAL 100 46 37 9 
   80% 20% 
 
 
Table 18 Project Network Characteristics 
 EU1 EU2 EU3 EU4 EU5 EUGlobal 
Number of dyads  193 91 32 45  110 410 
Network Density  0.1406  0.0881  0.1815  0.0831  0.059  0.0249  
Number of Ties  254  252  216  212  202  519  
Research Impact?  1  1  1  1  1  
 
Table 18 shows the different network characteristics of the five EU projects such as network 
size, density, number of ties for each project. Note that one of the selection criteria used 
specifies that the selected project must have acquired at least one transfer project (TP) and 
therefore have achieved research impact.  Hence, all the EU projects are”successful” projects 
and therefore all have a “1” on the “Research Impact?” row.  This is in contrast with the 
Australian CRPs where only one of the CRPs has acquired TP and therefore achieved 
research impact. To illustrate some of the “successes” of these selected EU CRPs: EU1 has 
its TP project approved for new product development and has reached the “Release To 
Customer” (RTC) stage of the new product development for customer beta testing. EU5, on 
the other hand, has managed to transform its TP project into an innovative industry solution 
service offering. The reason for selecting all successful projects in this cohort, is to 
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understand whether there are some patterns in the knowledge processes of these successful 
projects that can be discovered or learned. 
The number of dyads in the five EU projects ranges from 32 to 193, as shown in Table 18.  
These dyads represent the interaction links between CRP members and their nominated 
alters within or external to the CRP.  Note that all the respondents are SCORP employees. 
Thus, the interactions represented by the dyads are: (1) interactions between SCORP 
Research employees who are members of the CRP and other SCORP Research employees 
who are not members of the CRP or (2) interactions between SCORP Research employees 
and other SCORP employees who are member of the product groups or the business units.  
In other words, these are the KT2 and KT3 in the modified FFE model in Figure 1. Despite the 
variations in the number of dyads in the network, the number of ties has a narrower range, 
from 202 to 254. 
Table 18 also shows that the network density of the five EU projects varies from 0.06 to 0.18. 
Network density, as mentioned before, represents network cohesion and is a measure of how 
well connected or how sparse the network is. Network cohesion indicates the level of 
connectivity in the network. Higher density indicates more interconnections and therefore 
more cohesive networks. At the opposite end, lower density means sparser networks, which 
are related to more structural holes, that if spanned, provide some benefits. Obstfeld (2005) 
found that while sparse networks may provide access to diverse knowledge, their 
implementation would be very difficult. He argued that implementation of innovation requires 
dense networks. 
Figure 17 shows the network graphs of the selected 5 CRPs in Europe, EU1 to EU5. The 
network nodes are project members and the network ties are their interactions. 
Note that EUGlobal combines all the dyads in EU1 to EU5. 
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Figure 17 Network Diagrams of EU Collaborative Research Projects 
5.4.2 Network Boundaries 
Figure 18 shows a project network graph with the boundaries of interest shown in colored 
circles. The network actors are color-coded according to which organisation they are affiliated 
with. The boundaries defined delineate the following groups: (1) the first circle (i.e., the 
innermost circle; colored red in the diagram) denotes the boundary of the CRP. Hence, all the 
actors within this first circle are the core members of the CRP; (2) the second circle (colored 
blue) denotes the boundary of SCORP Research Global, the main headquarter (HQ) of which 
is located in Europe. For this study, all the actors within the second circle are members of 
SCORP Research Global, which is located in Europe; (3) the actors within the third circle 
(colored green) are employees from other business units and product groups within SCORP.  
These actors are the potential transfer project partners; and (4) all the actors outside the third 
circle are persons nominated by project members and stakeholders that do not belong to any 
of the first three circles. 
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Figure 18 Defining Network Boundaries (Note: only SCORP Research Global boundary is shown) 
By arranging the actors according to which circle they belong to and then showing these 
actors’ links to other actors in the other groups, we produce a visualization of the interaction 
patterns within the CRP and across to other corporate-internal actors among the five projects. 
Note that for research impact to be achieved there has to be at least an existing collaboration 
link from the core project members (i.e., actors within the first circle) to somebody in the third 
circle, as members of the third circle are SCORP employees working in other business units 
within SCORP and are the potential transfer partners and consumers of SCORP Research’s 
project outcomes.  
As mentioned in the Australian study, this concept of a network tie from a CRP team member 
crossing boundaries (i.e., the CRP team boundary and SCORP Research boundary) to 
connect with a member of SCORP product development groups and business units is 
conceptualised as “Team Distance”, based on the distance of the nominated alter from the 
core CRP team. The inner circle (red) consist of the core CRP team members with a team 
distance of 1. If the nominated alter is in the second circle (blue), the dyad is assigned a team 
distance of 2.  If the nominated alter is in the third circle (green), the dyad is assigned a team 
distance of 3.  If the nominated alter is outside the third circle (green), the dyad is assigned a 
team distance of 4. Recall that, as in Study 2 (Australian), this study operationalises the 
variable Network Range (NR) as the team distance.  
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5.4.3 MRQAP Results 
This section shows the results of the MRQAP analysis of the five EU CRPs to test the effects 
of the independent variables and control variables on dependent variable, KT.  The 
independent variables are the network structural characteristics (edge-betweenness 
centrality, EB and network range, NR) and network relational characteristic (tie strength, TS), 
while the control variables comprise gender difference (GD), years known (YK), position 
difference (PD), organisation distance (OD) as well as knowledge codifiability (KC). Table 19 
shows the variables used in the analysis and their description. The level of analysis is at the 
dyad level. 
 
Table 19 List of Variables used in the MRQAP Analysis 
Variable Description Comments 
N Number of dyads  
Dependent Variable KT (Knowledge Transfer)  
Independent Variables   
    Dyad 
Characteristics: 
  
    GD Gender Difference 1 = same gender;  2 = otherwise 
    YK Years Known No. of years dyad actors have known each other 
    PD Physical Distance Relative physical distance 
    OD Organisation Distance Relative difference in organizational role 
   Knowledge 
Characteristics: 
  
    KC Knowledge Codifiability Explicitness of knowledge  
   Network 
Characteristics: 
  
    NR Network Range distance from the core team, operationalised as 
Team Distance 
    TS Strength of ties Interaction frequency * Level of affect 
    EB Edge Betweenness Centrality Betweenness centrality of the dyad 
MRQAP analysis of the five CRPs in Europe and the EUGlobal was performed to regress the 
multiple independent variables and control variables to KT.  EUGlobal is the agglomeration of 
the five CRPs.  Table 20 shows the MRQAP results across five CRPs in Europe and the 
EUGlobal project using Model 8, which includes all the independent and control variables. 
The results of the other models (Models 1 to 7) showing the effect of the different 
combinations of independent and control variables on KT for the five CRPs and the EUGlobal 
project, are shown in Appendix E.  
The MRQAP results for the effect of network variables on KT are as follows: Tie strength (TS) 
is significant in projects EU1 (0.27286***), EU3 (0.37848***) and EU4 (0.21466**).  TS is also 
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significant in the global project, EUGlobal (0.14509***). Network range (NR) is significant in 
two projects EU2 (-0.47924*) and EU5 (1.49058**). Edge-betweenness (EB), is significant 
only in one project EU4 (0.08635***). There is only one variable significant in the EUGlobal 
and that is the tie strength (TS with 0.14886***).  
Results for the effects of control variables on KT are as follows: Knowledge Codifiability (KC) 
is significant for EU3 (0.1709**), EU4 (-0.22855**), and EU5 (-0.37445**). Gender Difference 
(GD) is significant for EU3 (-0.68254***) only. Years Known (YK) is significant for EU2 
(0.33345**), EU3 (-0.3803**), and EU5 (0.5742***).  While physical distance (PD) is 
significant for EU1 (0.18291***) and EU5 (-0.19126**). 
Similar to Study 2, the mixed results from the MRQAP analyses of the five EU CRPs make it 
difficult to draw conclusions regarding support for or lack of support for Hypotheses H2, H3, 
and H4.  Accordingly, to synthesise the MRQAP results across the five EU CRPs, a meta-
analysis was conducted. 
Table 20 MRQAP Results for five EU projects plus EUGlobal Network 
 
* p < 0.10 ** p < 0.05 *** p < 0.01  
5.4.4 Meta-analysis Results 
As mentioned previously, to consolidate the MRQAP results across the five CRPs, a meta-
analysis was conducted. As in Study 2, this study followed the five steps used to meta-
analyse the set of six Australian CRPs shown in Table 15 and Figure 16 in Section 5.3.5. 
QAP correlation coefficients were used to calculate the effect size. This study used the 
Comprehensive Meta Analysis (CMA) (Borenstein et al., 2005) for the meta-analysis of the 
five CRPs. 
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The meta-analysis results in Table 21 show that three variables have significant effect on 
knowledge transfer. The variables, gender difference (with Z-value of -2.00322**), tie strength 
(with 4.455692***), and knowledge codifiability (with -2.62204***), are significant across the 
five CRPs in Europe. In contrast, the MRQAP analysis of the EUGlobal shows only TS (with 
0.14886**) is significant (see Table 20). These results show that analyzing each CRP network 
separately and then performing meta-analyses on the results to draw conclusions provides a 
more sensitive analysis than the traditional practice of combining all the projects into one 
global network and then analyzing the global network. 
Table 21 Meta-analyses Results across 5 EU projects  
 
* p < 0.10  ** p < 0.05  *** p < 0.01  
 
5.4.5 Discussion - European Study 
The meta-analysis results for the five European CRPs show that Tie Strength (TS), 
Knowledge Codifiability (KC) and Gender difference (GD) have significant effect on KT. The 
results therefore show that the network structural variables, network range (NR) and edge 
betweenness centrality (EB), do not have significant effect on KT.  Therefore, while there is 
support for Hypothesis H4 (TS and KT), there is no support for H2 (centrality and KT) and H3 
(network range and KT).  
The results for the European projects yielded quite similar results to the Australian study – 
significant results for ties strength (TS), knowledge codifiability (KC) and gender difference 
(GD). However, unlike the Australian study, for the European study, there is no support 
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provided for the effect of Network Range on KT. This study applies the same reasoning used 
in Study 2 to explain the non-significant results of Edge Betweenness Centrality on KT. 
Specifically, the edge-betweenness centrality measure may not be relevant for all the project 
members but only for a handful of project members, primarily the project managers or 
industry liaisons who are tasked with relationship-building with academics and other project 
partners, sensing promising research outcomes and searching for potential transfer partners 
from SCORP product development groups or industry business units to transform these 
research outcomes via transfer projects into potential new product concepts (see Section 
5.3.6 for Discussion of Australian projects). 
The non-significant result for Network Range (NR) is unexpected. Nevertheless, considering 
that the five CRPs (EU1 to EU5) are all successful projects (i.e., projects that have acquired 
TPs and therefore have achieved corporate research impact), it is reasonable to expect that 
there would be little variance among the five projects in terms of their network reach or links 
to the SCORP Product Groups (PGs) and Business Units (BUs); hence, the insignificant 
result for NR on KT. Another important factor to consider may be the project locations. Note 
that SCORP’s headquarters (HQ) is in Europe and therefore a substantial portion of its 
product development groups and industry business units are also located in Europe. In 
contrast to SCORP Research Australia, SCORP Research Global is located in close proximity 
to SCORP HQ where the majority of product development groups and industry business units 
are co-located. The co-location of these network actors increases the chances of boundary-
spanning opportunities between SCORP Research Global and SCORP product groups and 
industry business units. Thus, with similar opportunities afforded to all the five successful EU 
projects, there are no significant differences detected for the effect of NR on KT across the 
five projects.  Another reason for the non-significant effect of NR on KT that comes to mind is 
the number of actors surveyed for this analysis.  Note that for this EU study, the response rate 
is only 46% whereas in the Australian study we have 85.4%. 
The significant effect of KC on KT is in line with the findings of previous studies (Hansen 
1999, 2002) about the contingent effect of the explicitness of knowledge on the ease of 
knowledge transfer on weak or strong ties.  
The significant negative effect of GD on KT is consistent with the results in the Australian 
study. As mentioned, this is a surprising result and more research is needed.  As mentioned 
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in the discussion section of the Australian study (see Section 5.3.6), there are three possible 
reasons for this effect.  The first reason could be the small number of women in the CRP 
network compared to the number of men. Specifically, for the European projects, the men 
made up 80% of the membership while the women made up 20%. Consequently, the same-
gender dyads (i.e., men-men dyad plus women-women dyad) outnumbers the mixed-gender 
dyads (men-women dyad). Recall that dyadic ties are the “pipes” through which knowledge 
flows. In other words, these dyadic ties are the conduits through which knowledge flows, thus 
implying that if there are fewer mixed-gender dyads, then KT over mixed-gender dyads is less 
than KT over same-gender dyads. The second reason for the significant negative effect of GD 
on KT can be attributed to the difference in communication style between men and women. 
As mentioned in Study 2, studies on differences of communication styles between males and 
females are inconclusive (Reeder, 1996; Canary and Hause, 1993). The third and last reason 
for the negative effect of GD on KT point to the prevalence of gender bias against women in 
the technology sector. Studies have shown the dominance of the masculine culture or the 
“bro-grammer” culture in the area of information technology has discouraged women from 
venturing into and staying in this field (Berman & Bourne, 2015; Hicks, 2013). A more detailed 
discussion on gender bias is in the Discussion section of the Australian study. This gender 
issue is a relevant issue to resolve in light of the current and projected shortage of talent in 
the technology industry and might inform ongoing and future initiatives that encourage women 
to pursue technology-oriented careers. The cumulative results of such future studies could 
provide more insights about the phenomenon and tease out interventions for overcoming 
conscious and unconscious gender bias in the workplace to make it more friendly and 
empowering for women. 
5.4.6 Conclusion - European Study 
Study 3 used a network lens to reveal how the network characteristics of the European CRP 
networks influence critical KT processes necessary to achieve research impact.  Specifically, 
the results of the MRQAP analyses of the five EU CRPs and their synthesis via meta-analysis 
show that tie strength, knowledge codifiability, and gender difference have significant effect 
on KT.  Hence, for Study 3, there is strong support for Hypothesis H4 (TS and KT) but no 
support for Hypotheses H2 (EB and KT) and H3 (NR and KT).   
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5.5 STUDY 4 
Study 4 tests Hypothesis H5, which examines the relationship between KT and RI, in 
particular, how specific knowledge transfer processes in the CRP network drive the creation 
of research impact. In this study, a qualitative method is used to first elicit the “research 
impact” construct from the informants – its meaning, measures, facilitators and inhibitors. 
Once the research impact construct was clarified, the researcher then asked about the 
informants’ perceptions of the relationship between knowledge transfer and research impact 
in the context of the project(s) they were involved in.  
This section presents the results of the qualitative study carried out on all six CRPs in 
Australia and the five selected CRPs in Europe conducted by SCORP Research from 2005 to 
2010. Recall that only one out of the six Australian CRPs has acquired a transfer project, 
whereas all five selected European CRPs have acquired transfer projects and therefore have 
achieved research impact. The qualitative study protocol is shown in Appendix B. 
5.5.1 Results of Qualitative Analysis – Australia  
5.5.1.1 Research Impact - Australia  
This section presents the results of the qualitative study done on all six collaborative CRPs 
which SCORP Research Australia conducted together with other universities from 2005 to 
2010 in Australia. Forty-one project stakeholders out of a total of forty-eight were interviewed 
(see Table 11 in Section 5.3 and also reproduced below) resulting in a response rate of 
85.4%. Furthermore, 78% of the interviewees were males and 22% were females. In addition 
to these 41 project stakeholders, the Research Manager for SCORP Research for Asia 
Pacific and Japan (APJ) was also interviewed. 
Table 11 Australia CRPs – List of Interview and Social Network Survey Participants 
Project # of Project Members Interview & SNA Respondents Male Female 
PR1 7 5 3 2 
PR2 10 9 6 3 
PR3 6 5 3 2 
PR4 12 10 8 1 
PR5 7 6 6 1 
PR6 6 6 6 0 
TOTAL 48 41 32 9 
   78% 22% 
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Research Impact: Definition and Measures 
Content analysis of the interview results shows a converging definition of research impact 
among the various project stakeholders – research impact means the uptake and use of 
research outcomes. In other words, for the majority of the participants, research impact 
happens when the research outcome is used by others.  
There are, however, different views on how research impact should be measured. The 
difference in viewpoints arises from divergent views on the concept of “use of research 
outcomes” and how this usage is measured from an academic perspective and industry 
perspective. These divergent views also depend on the roles of project members and their 
relevant target customer, i.e. the eventual end-user of their research outcomes. Table 22 
shows the project members’ affiliation, roles, and target users. For instance, as shown in 
Table 22, for academic partners, the target users are the academic and general communities, 
while SCORP Research’s target users are the internal SCORP business units and product 
groups. 
Furthermore, two types of research impact are delineated from the analysis: (1) industrial 
impact, where the research outcome is used in industry and (2) academic impact, where 
research outcome is published in academic journals or conferences. Different measures are 
associated with these two types of impact (Table 23).  
Table 22 Project Member Affiliation, Roles and Targets 
Project 
member 
Academic Partner 
 
Industry Partner 
 
Roles 
University SCORP Research SCORP Business Units 
Chief Investigators 
(Professors) 
Other academic staff 
PhD Students 
Post-Docs 
 
Project Liaison 
Location Director 
Global Head 
Research Support Groups 
 (BD, RPO, PMO, 
Communication) 
Industry business units 
Industry solution 
management  
Product development unit 
Targets Academic community 
General community 
Internal SCORP Business Units 
and Product Groups 
Customers in different 
industries 
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Table 23 Definition and Measures of Research Impact 
 
Research Impact: Facilitators and Inhibitors 
Facilitators and inhibitors of research impact are also delineated along the lines of industrial 
and academic research impact (see Table 24). For industrial impact, some of the facilitators 
mentioned are: selection of relevant research topic, someone to nurture the network, and full 
engagement of participants. Whereas, for academic impact, the following facilitators are 
mentioned: selection of relevant topic from an academic perspective, assurance of rigor in the 
research design and execution, and selection of journals and conferences. “Relevance” of 
research topic has been mentioned as a facilitator for both industrial and academic impact.  
However, it should be noted that a topic that may be relevant for industry, may not be relevant 
for academia and vice-versa. 
For industrial impact, some of the inhibitors that have been pointed out are: lack of flexibility in 
terms of topic choice and time frame for research. There was frustration among industrial 
researchers with respect to their low-level of authority within the CRP. For instance, they are 
not at liberty to change the research direction; nor can they shorten the time horizon in order 
to be more responsive to changes in the industry. One source of friction between industry and 
academia is the flexibility of topic and duration of study for PhD researchers doing major work 
in the CRP. For these PhD students, once their PhD topics have been decided on, then they 
are tied to those topics for at least three years, or until the end of their PhDs.  Industrial 
research needs to be more agile in responding to the changes in industry and the market. In 
particular, in the high-tech area of business software development, topics of interest to the 
industry change rapidly.  Industrial researchers need to be able to anticipate and respond to 
these rapid changes.  Hence, their frustration with what they perceive as slow pace of 
academic research.  For academics, on the other hand, relevance and rigor of research (both 
Industrial Impact Academic Impact 
Research outcome of practical use in industry, 
organisation, or market place 
Research outcome advancing specific field of study 
Impact on product portfolio: projects being taken up 
by product groups 
Publication in high quality journals/conferences 
Patents; Inventions; Prototypes Research funding acquisition 
Visibility within the ecosystem: requests for further 
engagement from industry business units 
Citations & bibliometric indicators 
Thought leadership Invitation to keynotes, journal editorship 
Publications Training/mentoring of high quality PhDs 
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of which takes time) are paramount to creating quality research that can make academic 
impact (for example, Rosemann & Vessey, 2008).  This tension between the academic and 
industry partners playout through the duration of the CRP. 
For inhibitors of academic impact, the choice of irrelevant topic is complemented by non-
compliance to rigorous scientific testing and validation, resulting in low quality outcomes.  
Table 24 Facilitators and Inhibitors of Research Impact 
 Facilitators Inhibitors 
Industrial 
Impact 
 
Awareness of what is relevant to 
industry; 
 
Someone to nurture the network: to 
follow-up leads and provide feedback 
from industry; 
 
Full engagement of both industry 
partners and academic partners 
Not being aware of what is relevant to the 
industry partner; 
Differences in objectives: industry focus 
changes quickly in response to market 
while PhD topics, once decided are not 
easy to change; 
Differences in time frames: industry partners 
expect results in shorter time frames than 
what PhD research can provide 
Lack of appreciation by industry partners of 
people in academia and vice-versa 
Academic 
Impact 
 
Relevance of research topics; 
Careful selection of target journals and 
conferences; 
Internal vetting of submissions to 
increase quality of submission; 
Access to relevant data; 
Rigorous research design and execution 
Level of interaction with other academics 
Poor selection of research topic; 
Sloppy application of research methods & 
design; 
Very little time spent in validating research 
results; good a proposing new systems or 
models or architecture with no strategy to 
evaluate its effectiveness & usability in 
real world 
 
 
5.5.1.2 Research Impact and Knowledge Transfer - Australia  
The qualitative method used in this study enabled the analysis of the interviews with project 
stakeholders so as to extract emergent views on KT and how the latter relates to research 
impact in the context of the CRPs within SCORP Research Australia. When asked if KT has 
an influence on the achievement of research impact (RI), there was a general consensus 
among the project members interviewed that KT influences RI. Based on the tally shown in 
Table 25, 75.6% of the respondents think that KT affects RI. 
Table 25 Australian Study "Has knowledge transfer affected research impact?" 
Answer Number Percentage 
Y 31 75.6% 
N 1 2.4% 
NA 9 22.0% 
 TOTAL 41  100% 
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The analysis of the interview transcripts shows the distinction between internal and external 
KT (see Table 26). Further analysis shows that the different types of KT influence different 
outcomes. In particular, the within-project KT is important to complete the research process 
and to deliver the research outcomes; whereas, the external project KT is more relevant to 
achieving industrial research impact. Most academic partners naturally regarded the industry 
liaison from SCORP Research as representing SCORP itself. In reality, SCORP is a big 
corporation made up of diverse business units and product groups with diverse interests. 
SCORP Research is only one of these units and functions as a research provider to SCORP 
in addition to being the potential gateway to industry product groups within the wider SCORP 
enterprise. The dual challenge of achieving both academic and industrial research impact is 
thus magnified for the industry liaison.  On the one hand, he or she needs to facilitate internal 
KT within the CRP to create novel knowledge via the standard research process; on the other 
hand, he or she needs to facilitate external KT to search and reach out to SCORP product 
groups and industry business units for potential transfer partners. Industry liaisons who can 
manage these tensions well are key to the achievement of corporate or industrial research 
impact.  
Table 26 Internal and External Knowledge Transfer 
Internal KT (i.e., Within-project KT) External KT (i.e., Outside-project KT) 
Among CRP project members CRP Project members and their external network within the industry 
partner’s business unit 
Among chief investigator & industry 
partner 
Project members and their external network outside the industry 
partner’s business unit but within the industry partner’s company 
Among chief investigators & PhDs  
Among industry partner & PhDs  
Table 27 shows the varied points of view with regards to KT as well as some illustrative 
vignettes representative of these different points of view. These vignettes show clearly the 
divergent views on KT between academic members and industry members.  Academic 
members like the professors, post-docs, and PhD students, see KT as events happening 
within the CRP team and the only KT going out is in the form of written papers and 
publications.  Even interactions with industry partners are viewed as input to the CRP team in 
terms of reality checks for what the team is doing. On the other hand, industry partners 
automatically see KT as externally oriented toward company-internal business units or 
product groups. These divergent views are not apparent from the outset of the CRP. 
However, it is not surprising considering that for most academic partners, it was their first time 
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to participate in CRP with SCORP as industry partner. The whole concept of transfer projects 
and of seeding new ideas from the CRP to the FFE process is a foreign concept to most 
academic partners.     
Table 27 Knowledge Transfer Points of View and Illustrative Vignettes 
Point of Views Vignettes 
Professor 
 
KT (University to 
Industry): 
publications; 
presentation; patents 
applications 
 
KT (Industry to 
University): 
Reality check; who is 
going to use the 
result? 
 
 
KT in PR1 research project is not too bad. Because academia has a lot of focus 
in writing and presenting, this is what we do: we write we talk. And we could do 
that in a number of channels, which included co-authored, joint publications, 
patent applications, and presentations. 
 
In terms of what we transferred to them, KT was the main channel via 
publications, patents, presentation. We transferred the knowledge outcomes 
from the project. Technology transfer did not happen as much as we would have 
liked it to be. Patents were applied for, however, we don’t see it being used 
actively in current or future products. From industry to us, it’s a constant reality 
check for us. We would go off on some nice tangent theory and then we will 
have a meeting with the industry partner and then it would be a shakeup. “It 
does not happen like that in the industry or real- world.” 
 
 
 
 
Post-doc 
 
KT: publications first 
step; Knowledge use 
next step 
Well I guess to the extent that we published… to me I think that it is certainly 
very important that we get recognised for the work we’ve done and I am relieved 
that we finally did published because of this objective…. So I finally see that KT 
finally take place when we published. Although I think that for that cycle to be 
truly complete, I would like to have some contents go into somewhere, either in 
some other people’s research work or in products. ..That is the next leg or the 
milestone. KT is like a relay race, you pass the baton to the next person and I 
think that you cannot really know until they have picked up the baton and had 
gone on to run with it. 
 
 
PhD Student 
 
KT  between Prof and 
PhD student 
 
KT within project team; 
weekly meetings 
KT between me and my principal supervisor is the most important. If this KT has 
not transpired well then I don’t know where I will be. He is a very good 
supervisor. He is great. He is very popular in the Information Technology faculty 
where I work. ..So that is the main KT. 
 
There is KT within the entire project. We have a weekly team meeting with nine 
people working in the project. I have a weekly meeting with Prof X and Prof Y as 
my PhD supervisors. And there is another weekly meeting for the entire project 
team, for the nine of us. In these meetings, we all report how far we have 
progressed so we all know how the other people in the project is doing. 
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Industry Researcher 
 
KT to potential user 
(internal business unit) 
should be part of the 
project goal and needs 
to be performed as the 
research progresses 
The most successful research transfer or impact project that we have had is 
where the research was done in a collaborative manner – that means that the 
stakeholders (i.e., industry business units and product groups) were involved 
while we were transferring those results..... So I would say that KT is very 
critical. But it has to go hand in hand while we do the research. It is very unlikely 
that you start a research project and say that we have done the research for two 
years and say, now we will spend one month and transfer the knowledge and 
then we are off. It is pretty difficult to do it this way. 
Both [KT and RI) should be part of the project goal. While you are working (on 
the project), you have to be transferring as you go. Not that you complete 
[research] and then you transfer. The best way to do that is that you involve your 
stakeholders as part of the project right from its conception of our transfer 
project.  
 
 
SCORP Research 
Manager 
 
KT and RI are 
intertwined and bi-
directional (from 
Research to Product 
Groups, vice-versa) 
I think that KT is really at the foundation of RI. And it goes in both directions. We 
need to listen and we need to talk. And this is KT on all levels, whether we talk 
about our vision of the future, whether we design a new product or make 
improvement on a current product….. Whereas in the past it was more difficult to 
bring knowledge outside of the Development team and us to them; but they have 
greatly opened up, so I don’t think that this is necessarily a problem anymore.  
 
The consistently divergent views between academic and industry partners continue with the 
assessment of research impact. Table 28 shows the project outcomes from each project 
reported by academic partners in their final project report to the funding agency. Table 29 
shows the research impact assessment of the six projects from the SCORP Research 
perspective. Note the discrepancy in how research performance is assessed. From the 
academic perspective, the production of research outcomes is synonymous to achieving 
research impact; whereas, from the industry perspective, the transfer of research outcomes to 
internal product groups is synonymous to achieving research impact.  
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Table 28 Research Outcomes from Projects' Final Report to Funding Agency 
  Research Outcomes PR1 PR2 PR3 PR4 PR5 PR6 
A Book             
A1 Book- authored research             
A2 Book- authored other             
A3 Book- edited             
A4 Book- revision/ new edition             
A5 Book- translation             
B Book chapter 1 3       3 
C Articles             
C1 Journal article – articles in scholarly refereed journal 4 5   2 1 2 
C2 Journal article – other contribution to refereed journal 3 2         
C3 Journal article – non-refereed journal         1   
C4 Journal article – letter or note   1     1   
D Major reviews             
E Conference           16 
E1 Conference – full written paper – refereed proceedings 15 14 4 3 8   
E2 
Conference—full written paper—non-refereed 
proceedings 
            
E3 Conference- extract of paper             
E4 
Conference – edited volume of conference 
proceedings 
5       1 2 
F Audio-visual recording             
G Computer software 4           
H Designs             
J1 Major creative works             
J2 
Creative work included in group exhibition, 
performance, recording or anthology 
            
J3 Exhibition curatorship             
K 
Other academic outputs (in categories other than those 
listed above) 
    4   2 10 
G4 
Have any of the investigators or their works won prizes, 
awards, or other tributes as a result of the research 
project?  
Y Y N N N  N 
G5 Research commercialisation             
  Patent 1     1 4   
  Invention disclosure             
  Plant breeder right             
  
License executed (include licenses, options and 
assignments) 
            
  Start-up company formed             
G6 
Evidence of impact and contribution. Is there evidence 
that this project has had an impact in the research field 
or the broader public domain? Y/N 
Y Y N N Y Y 
Table 29 Research Impact Assessment - SCORP Research 
Projects PR1 PR2 PR3 PR4 PR5 PR6 
Research Impact  
(Has the CRP acquired Transfer Project(s)?) 
0 0 0 0 1 0 
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5.5.1.3 Research Impact Story - Australia  
James (not his real name) was an industry liaison for SCORP Research Australia. James has 
managed to navigate the path to research impact for PR5.  James was recruited to SCORP 
Research Australia as the industry liaison for two collaborative research projects, PR4 and 
PR5. For both projects, he replaced another researcher who had been re-assigned to another 
project. PR5 eventually went on to create research impact in terms of transfer of research 
outcome to one SCORP product group. He left SCORP Research before PR4 finished.  
Figure 19 illustrates some of the challenges James faced in his quest for research impact. 
The short vignettes in Table 30 give more insights into the challenges shown in Figure 19.   
 
Figure 19 Research Transfer Challenges – Australia (Industry Liaison) 
Project 
James described the challenges of joining two Australian CRPs (PR4 and PR5) because both 
projects had already started. For instance, he had to rapidly ramp-up his knowledge about the 
projects and make sense of their overall goals and objectives as well as get to know the 
projects’ academic partners. He was surprised to learn that the CRPs did not have explicit 
transfer project (TP) targets. He articulated the criticality of setting TP targets. He then 
realised that most academics were not familiar with the TP concept and therefore he needed 
to first educate his academic partners about TP and the importance of achieving TP targets, 
together with the academic targets for the CRP to be considered successful from the industry 
perspective. He realised that in his role as the project industry liaison, he did not have control 
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over the research direction. He also realised that to influence the research direction he 
needed to influence the academic professors who had the control. 
Push and Pull Strategy 
James delineated two strategies for transferring research outcomes into the company-internal 
product groups and industry business units. He provided the analogy of the research transfer 
process to a “sale” process wherein SCORP Research had to “sell” its research outcomes to 
“customers” comprising the product groups and industry business units. The “Push” strategy 
has been the dominant strategy for SCORP Research.  In the push model, SCORP Research 
do a CRP for two to three years and produce some results. Once the research results are out, 
the project lead/industry liaison then looks for transfer partners.  He said that from his 
experience, the push strategy does not work because the research results are already done 
and they either fit the transfer partner’s requirements or not. Completed research results 
provide no flexibility to tweak the results to fit the transfer partner requirements. Hence, it is 
very difficult to get transfer partners to engage.  The “Pull” strategy, on the other hand, 
requires that the transfer partner be on board earlier in the project and be an active member 
in shaping and tweaking potential research outcomes into something that could be useful for 
their unit. For the “Pull” model to work however, SCORP Research needs to have an 
established reputation among SCORP PGs and IBUs for technical and knowledge domain 
expertise on top of the capability to deliver innovative results.  
Search 
The search for transfer partner(s) is one of the major tasks of an industry liaison like James.  
He said that the search for TP partners should start when the project starts and not towards 
the end of the project. He also stressed the value of personal networks in the search for TP 
partners and likens the process to a sales or dating process – i.e., “It is a numbers 
game…you need to have many dates before you can find the right partner.”  
He also pointed out the uncertainty element in the search process and the role of serendipity. 
For example, while he was talking to a potential transfer partner about a topic from PR4, he 
then realised that the PR5 topic might be more relevant to the transfer partner’s problem. 
Once he made that determination, he then proceeded to enlighten the transfer partner about 
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the PR5 topic as a potential transfer project topic. The transfer partner eventually took up the 
PR5 topic. Two subsequent transfer projects resulted from this initial discussion. 
Boundary Crossing 
James pointed out the existence of boundaries between CRP stakeholders and the respective 
challenges in crossing the boundaries at multiple interfaces of the CRP network.  Examples of 
the boundaries he had to cross during the project are: the boundary between industry  and 
academic research and the boundary between the different knowledge domain experts within 
the academia as well as industry.  He said that as industry liaison, one of his critical roles is 
that of a “bridge-builder” which requires him to be able to put on many “hats”. For example, he 
needed to be a “technology expert” as well as a “business expert” depending on who he was 
interacting with.  He did express some disappointment about being a “Jack of all trades” (i.e., 
having broad but shallow knowledge about many topics) but “Master of none” (i.e., not 
possessing deep technical expertise). 
Distance Paradox 
James made an interesting observation about “distance paradox”, i.e., the vast geographical 
distance between SCORP Research Australia and  SCORP HQ in Europe was supposed to 
put industry liaisons like himself at a disadvantage in searching for and engaging with 
potential transfer partners from the product groups and industry business units, most of whom 
were based at the Europe HQ. Yet, somehow, the Australian team were able to engage more 
transfer partners that those teams based in Europe, France, or Canada.  
The search for a potential theoretical explanation of the distance paradox yielded two possible 
options depending on who James reached out to and the manner in which his reach out was 
enacted. The first scenario is when one of James’s personal network contacts (say, person A) 
connects James to another contact (say person B) after listening to James’s project 
description. In this scenario, person A acts as a “bridge” connecting James to one of his or 
her contacts (person B). This first scenario is a typical social capital and structural hole 
scenario, where James, by virtue of his personal connection with person A, could leverage 
person A’s knowledge and contacts and score an introduction with Person B.  In the second 
scenario, James reaches out to colleagues from the product groups or industry business 
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units, who are complete strangers. In this scenario the “stranger” colleague does not know 
James, nor how he or she might benefit from meeting with James. When that “stranger” 
colleague accepts James’s invitation to meet over coffee, he/she is enacting organisational 
citizenship behavior (OCB) (Organ, 1997; Podsakoff et al., 2000). OCB refers to the 
performance of “non-task behaviors3, which are not formally codified and which support the 
informal structural context in which the technical core operates” (Borman & Motowidlo, 
1993:79).  Therefore, in the enactment of OCB, which manifests as good collegial behavior, 
the “stranger” colleague at the Europe HQ accepts a meeting request from another “stranger” 
colleague from a faraway land called Australia.  From James’s point of view, having travelled 
long and far and then having the opportunity to stay at HQ for at least a week or so, afforded 
him the time to have good dialogues with “stranger” colleagues from product groups and 
industry business units as well as catch up with former research colleagues. This meeting 
with new colleagues represents an establishment of new network ties, while catching up with 
former colleagues represents a strengthening of established network ties. In addition, by 
being untethered to his daily project routine tasks, James strengthens his cognitive focus, 
enabling him to better absorb new knowledge and strategise better about his projects. Having 
set up the initial meetings and being able to consolidate the learnings from those initial 
meetings, James could then identify strategic opportunities to explore in a transfer project with 
the potential transfer partner. Furthermore, once the link to a potential transfer partner has 
been established especially after a face-to-face meeting, subsequent connections and 
activities can be made much easier and faster. 
 
 
  
                                                          
3  In contrast with non-task behaviors, “task behaviors” are specified by a job definition in the formal org structure and that 
directly contribute to operation of the technical core of an organisation (Borman and Motowidlo, 1993).  The enactment of 
task behaviors contributes to the operations of the technical core of an organisation. 
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Table 30 Research Transfer Challenges – Australia (Industry Liaison) 
Transfer Challenges Vignettes 
 
Project  
Project has already 
started 
 
No Explicit ToE 
targets; Sense-
making challenges; 
no control of research 
direction; Influence on 
feasible transfer 
options 
 
For PR4 and PR5, they are two different projects. I didn’t define the project and I 
didn’t drive the project from the start. I just took over from previous project liaison 
from SCORP Research. So it was a struggle in the project. I had to do something 
really. At the time, there were no transfer or ToE targets. That was what I 
identified…In a way I didn’t have any say in definition of the research performed. So 
what I did was to investigate what the people were doing and tried to steer it in the 
direction that we can transfer it within SCORP. 
 
 
 
Decide “sell” 
strategy 
Push vs Pull  
 
“Push” – we have the research results to “push” where they can fit 
 
Historically, the “push” model is the only thing that SCORP Research has been able 
to do at the start. That’s a big mistake in the sense that SCORP Research will do 
like an EU funded project for 2 or 3 years; produce some results; and then later start 
looking for transfer partners to transfer the results. And people will do like push a 
round peg into a square hole with the result that no one is really interested. So now, 
more and more we try to involve the potential transfer targets early on the process to 
the point that now we need to identify potential targets in order to get approval for 
starting an EU project. 
 
Search 
 
Serendipity 
When I identified the transfer target with X Product Group, it actually happened by 
serendipity. I was initially talking with them about something different (PR4 topic) 
and then I understood that they have this problem with a specific business process, 
then I made the connection with Vera’s (not real name, a PhD student in the PR5) 
work. Then I convinced them to work with this first. That was a long process but it 
worked. 
 
Search 
 
Value of old contacts 
I was initially put in touch with the X Product Group people through a SCORP 
Research colleague in Europe, a former colleague in another EU project, about PR4 
topic. I was talking to her about what work/research I am doing. And then I was 
talking to her and telling her that I am now currently doing some PR4 research and 
she said that it is interesting. And later she told me that “Oh you should talk with X 
Product Group people because they are doing something a bit similar etc.” And later 
she put me in touch with X Product Group people and we had a phone call. That’s 
how I got in touch with the X Product Group 
 
Search 
Network exploration 
 
 
 
 
 
So it is really about exploring every lead and trying making your research work 
known and in the end something happens. But you really need to try so many paths 
to have some success. The efficiency of the process is questionable because you 
really have to network a lot to get something to happen in the end. It seems to be the 
only way. Unless some product group just knocks on the door of SCORP Research 
and says “We have this problem, please help us”, like EU1, it came top-down. 
Search 
Sales or Dating 
metaphor 
It is about increasing your chances. It is about creating the possibilities. If you just 
wait for that knock on the door, it will never happen. I think in a way it’s the same as 
sales. You know what you want, you know who your prospects are. You just have to 
keep trying. Or it could be like ‘dating’, coming back to that. You have to date many 
people before you actually find someone you can really be serious with. 
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Search 
Getting to know the 
whole network  
 
‘selling’ ideas to 
‘customers’ 
General pattern is to know a lot about what SCORP does and what people do. You 
also need to leverage other researchers to communicate your research. For 
example, when you visit other research centers, it’s very useful to let people know 
what you are doing so that later in the conversations they are having with someone 
else they can actually refer other people to you so that you can tell your ‘customers’ 
the same story.  
 
Boundary-crossing  
Tenure; value of 
experience and old 
networks 
 
Research locations 
need senior people to 
connect young 
recruits into the 
network 
 
Portals; databases 
not much help 
I think it’s because we have people who have been around for a while. There are 
also a lot of people who came from HQ like Z, who has worked with SCORP 
Research Global before coming to Brisbane. So Z actually brought her network with 
her. 
I think it also depends on how long you have been with SCORP because if you have 
been there for a long time, you have a solid network and it becomes easier. It is also 
good to work together with some senior people with more experience to kick-start 
your network. Otherwise, it just never happens. And that’s the problem you see for 
example in locations that are remote and are very young. They don’t have so many 
senior people. They have a lot of problems kick-starting the process because they 
lack the people that have the connections and they are far from the actions. Even if 
they really try hard there’s not much they can do beyond browsing the portal. 
 
Boundary-crossing  
 
Industrial Research 
vs Academic 
Research 
 
 
The fact is that the difference in culture makes communication hard. Cultures not like 
countries or anything but between academic culture and industrial research culture 
and we cannot build bridges between these cultures. I mean, we (industrial 
researchers in SCORP Research) came initially from academia so we can talk to the 
academics. Also we at SCORP Research, we know how to talk to product groups 
and we are also not the same people/culture. That is ok. But when it comes down to 
academics to product groups and product groups to academics that is actually very 
hard. One thing that makes it hard is that academics don’t know SCORP technology 
and product groups are totally immersed in SCORP technology, which is the only 
thing they breathe and see. This makes communication difficult. Although they may 
be talking about the same concept, one (the academics) explains it in conceptual 
terms and the other (product group) explains it in terms of SCORP technology or 
implementation. That is very hard. 
 
Boundary-crossing 
 
Distance Paradox 
I also think that being in Australia, every time we go to Europe, we actually spend a 
few weeks there because it is so expensive and the flight is so long just to spend 
only one or two days. So we actually have time to be around and talk to people etc. 
But if you are from Belfast or Paris, you just fly in and out of HQ for a meeting for the 
day or two days. And you don’t have the opportunity to spend more quality time with 
the people over there. 
 
Boundary-crossing  
 
Building bridges 
 
Knowledge diversity 
Technology expert vs 
Business expert 
In the end, you are not being an expert in everything and not being an expert at the 
same time. For example, if I talk to business people, I seem to be like a technology 
expert. If I talk to the technical people, I come across as a business expert. It is all 
relative. There’s a good and bad thing at the same time. You are not an expert in 
any given field. I am happy with the role. Sometimes, however, it can be less 
satisfying because you would like to go deeper into things. I am not an expert in 
business process management; I know a lot less about procurement or supply chain 
management than a procurement expert or a supply chain expert. And I know less 
about the technological intricacies of SCORP technology than an expert. But still, I 
can build bridges. 
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5.5.1.4 Research Impact Process versus Research Process 
Based on the analysis of the interviews, one of the main reasons why the majority of the 
Australian CRPs were not able to acquire transfer projects and therefore achieve research 
impact is the misunderstanding from CRP academic partners about the distinction between 
the research process (i.e., the standard process from formulation of the research question to 
research design, execution, analysis, and write-up) and the research impact process from the 
industry perspective (i.e., the process of achieving impact via transfer project acquisition). 
Note that since research impact process entails the transfer of research outcomes to the 
SCORP product groups or industry business units and their subsequent transformation into 
potential product, the research impact process can thus be conceptually viewed as the early 
stage FFE process. In addition, while the research process is clear and structured, the 
research impact process is not clear and ad-hoc. Furthermore, while resources are allocated 
to the research process, in most projects, there are no resources allocated to the research 
impact process. 
Academic partners believe that completion of the research process with research outcomes is 
sufficient for CRP project success; whereas, for SCORP Research, the production of 
research outcome is just the starting point of the research impact process (or the FFE). For 
SCORP Research, the research outcome is an artifact that needs to be transferred to internal 
product groups to create research impact. And for such an artifact to be transferred to 
industry product groups, it must be packaged with the appropriate use cases and scenarios, 
relevant prototypes, and business cases that appeal to specific industry product groups. This 
is the stage where the role of the industry liaison becomes critical, because he or she must 
find the right contact person in the corporate-internal networks of product groups and industry 
business units, establish contact, and proactively promote that artifact with the goal of getting 
buy-in from that industry product group to further invest in the development of that artifact into 
a viable commercial product. 
Figure 20 illustrates the Research Process as described by CRP participants. It also shows 
which type of tie (bridging or bonding tie) is dominant in each process step. For example, 
during the CRP kick-off, all the project members meet face to face and get the chance to 
know each other. At this stage, the predominant type of tie being created is bridging tie to 
project members.  During subsequent meetings when the project charter is negotiated and 
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then established, the CRP members need to strengthen the newly established bridging ties 
into bonding ties to enable the tacit knowledge exchange necessary to negotiate the timelines 
and deliverables for each of the CRP subgroups. During the project execution, where deep 
and tacit knowledge needs to be exchanged and transferred, even stronger bonding ties 
between team members are necessary to enable the proper execution of project tasks and to 
complete the project deliverables. 
 
 
Figure 20 Research Process 
Figure 21 shows the Research Impact Process as described by CRP industry liaisons from 
SCORP Research. It also shows whether bridging or bonding tie is dominant in each process 
step. This process is driven primarily by the CRP industry liaison. During the early stage of 
the CRP Research Process, the industry liaison starts a parallel Research Impact Process, 
which begins with the search process for a potential transfer project (TP) partner. During this 
search process, the industry liaison needs to create many bridging ties to: (1) his/her personal 
networks to leverage their contacts in the PGs/IBUs for possible TP partners; and (2) other 
parts of SCORP to connect to as many PGs/IBUs as possible.  Here the industry liaison 
scans the corporate portal and wikis to identify recent developments in the industry and 
product directions and identifies some product owners or solution owners at the PG and IBU, 
whose contact email and phone can be found in the corporate directory. 
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Once several prospective transfer partners have been identified, the industry liaison starts the 
Reach-out process.  In this process, he/she sends emails, sets up calls or video conferences, 
or if co-located, sets up informal meet-ups over coffee or lunch to establish bridging ties. 
These initial bridging ties are strengthened through preliminary sharing of information. If there 
is initial interest after the meeting, then subsequent meetings are scheduled to further explore 
topics of mutual interest and to determine whether there is a compelling case for 
establishment of a transfer project. There will be times when nothing may come out of such 
meetings because no common ground can be found.  However, once it is determined that 
there is a case for the establishment of a transfer project, then the Terms of Engagement 
(ToE) for the transfer project is negotiated and signed off by the senior executives from 
SCORP Research and SCORP PG/IBU.  In this process, bonding ties enable the exchange of 
information to negotiate the terms of engagement (i.e., project content and scope, timelines, 
person-days, and deliverables).  Once the ToE has been signed-off, the TP project kicks-off 
and during the project execution process, even stronger bonding ties enable the transfer of 
knowledge between Research and PG/IBU. In this process, the industry liaison also needs to 
establish bridging ties between the academic partners and the PG/IBU staff. 
 
 
Figure 21 Research Impact Process 
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5.5.2 Results of Qualitative Analysis – Europe 
This section presents the results of the qualitative study done on five selected CRPs which 
SCORP Research Global conducted from 2005-2010 in Europe. These projects were 
selected because they were considered successful in terms of research impact (i.e., they 
have acquired TP). Note that for these selected CRPs, only SCORP Research and SCORP 
stakeholders were interviewed. Out of a total of 100, 46 project members were interviewed 
(see Table 17 in Section 5.4.1 and also reproduced below). To get internal SCORP 
stakeholders’ points of view, effort was made to reach out to the transfer partners from 
product development groups and Industry Business Units (IBUs). Of the 46 members 
interviewed, one was a head of IBU, one was a senior architect from a product development 
group, one was a product developer from a product group who moved to Research, another 
one was an IBU staff member who moved to Research and two were senior researchers from 
SCORP Research who moved to Product Development. In addition, another head of IBU and 
a senior product manager who were not part of the listed projects, were also interviewed. 
They were involved in other projects so they knew the issues regarding engagement with 
SCORP Research. Table 31 shows the project members’ roles and targets. 
Table 17 European Research Projects - Data  
Project # of Project Members Interview  & SNA Respondents Male Female 
EU1 29 14 13 1 
EU2 21 7 5 2 
EU3 13 7 5 2 
EU4 9 4 4 0 
EU5 28 14 10 4 
TOTAL 100 46 37 9 
   80% 20% 
 
Table 31 Project Member Affiliation, Roles and Targets 
Organisation SCORP Research Internal SCORP 
Business Units 
 
Project 
member 
Roles 
Project Manager 
Technical Manager 
Senior Researcher 
Researcher 
Research Associates (PhD students) 
Location Director 
Global Head 
Research Support Groups (BD, RPO, PMO, Communication) 
 
Industry business units 
 
Industry solution 
management  
 
Product Development 
Groups 
Targets Internal SCORP Business Units and Product Development 
Group 
Actual customers who 
purchase and use 
SCORP’s software 
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5.5.2.1 Research Impact – Europe 
The European project stakeholders were asked the same set of questions used in the 
Australian study (see Appendix B). 
Research Impact: Definition and Measures 
When European CRP respondents were asked for the definition and measures of research 
impact, a more nuanced picture of the research impact phenomenon emerged (in comparison 
with what was elicited from the Australian CRP respondents). Their responses can be 
categorised into four perspectives differentiated by their impact target: (1) industry or SCORP 
perspective; (2) academic perspective; (3) external public funding body perspective and; (4) 
general public perspective. The majority of those interviewed provided the definition of 
research impact from the industry perspective, which in essence is “Research impact is 
achieved when research outcomes or innovations impact or influence SCORP product 
and services portfolios and create revenue.”  
Research impact under the industry or SCORP perspective can be further delineated into 3 
dimensions: (1) impact on product/services portfolio, (2) impact on perception & visibility, and 
finally, (3) impact on thought leadership. The different perspectives on the definition of RI are 
shown in Table 32. 
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Table 32 Different perspectives on “What is Research Impact?” 
Perspectives Description / Quotes 
Industry 
Perspective 
Impact on Product and Services Portfolio 
The influence of research outcomes on existing and future product portfolio of SCORP; 
The result of the research project has an impact on the strategic goals of the company; 
Concepts that turn into revenue-generating products 
 
Impact on Perception, Visibility 
Board-level visibility;  
Visibility and marketing project impact; 
 
Thought Leadership 
Technologies or ideas that our IBU has no chance to explore in the normal portfolio; to 
get some technology leadership, to get some thought leadership;  
to make them (SCORP) aware of the new cultures and technology;  
IP (Intellectual Property) – patents, the IP we generated or secure for the company;  
new thought patterns, thought processes, and new ways of seeing things; 
providing thought leadership for the future development of SCORP strategies regarding 
particular technologies and by formulating and communicating a vision of the future; 
being like a path finder, a guide going (forward), you know three to five years ahead way 
of thinking of how do we solve that in a way we can integrate that later into our 
application 
Academic 
Perspective 
Impact towards the academic area, toward the research area;  
How many other based their research on what we have covered in our research? i.e., 
citations 
Impact is mainly publications: journal publications, publications in tier A conferences; 
To be well-perceived in your specific field or peer community 
External 
Perspective 
Meeting funding agency’s criteria, milestones, and deliverables; 
The face towards CRPs where we have to interact with partners and where we have to 
collaborate with them; toward political organisations such the European Commission and 
other funding bodies in order to establish a new kind of research field where we can get 
funding for new projects 
General 
Perspective 
Could be innovative idea which is practiced by people; 
Could be a product that you sell to customer or engineering; 
The research that we do helps solve the problems we are dealing with right now in our 
environment 
 
Table 33 shows the different dimensions of research impact from an industry or SCORP 
perspective and corresponding research impact measures. The impact on product/services 
portfolio indicates how well the research results have been transferred from SCORP 
Research’s CRPs into the larger organisation (i.e. SCORP Product Groups and Industry 
Business Units). This involves significant innovative contributions, like the development of a 
new technique, tool, product, or other research artifacts, that have a positive influence on the 
product portfolio or an influence on the internal processes in the way SCORP solves specific 
problems. This impact is measured primarily by the number of transfer projects (TPs) 
acquired and their size (in terms of person-days). The research artifacts or outcomes 
associated with TPs are lines of codes, design of software architecture, documentation, 
business case, use case, or proof-of-concepts prototypes.  
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The impact on perception and visibility is further delineated according to: 1) visibility to 
SCORP VIPs (i.e., Executive Leadership Team and Board Members) and SCORP Research 
Management; 2) visibility to External SCORP Stakeholders; and 3) visibility to media. From 
the SCORP Research management’s perspective, the visibility of SCORP Research to the 
SCORP Board members or other members of the SCORP Executive Leadership Team or 
other high-level management executives in SCORP, is crucial for research impact. Measures 
of this visibility are positive comments from SCORP VIPs and/or emails containing positive 
remarks from them to SCORP Research management. “SCORP External Stakeholders” 
refers to the public funding body’s officials. Visibility to these external stakeholders involves 
successful execution of  standard project milestones such as project kick-off and milestone 
presentations as well as visibility at leading technical exhibitions such as CeBIT. Visibility to 
media means being mentioned in the relevant media, for example being recognised as a 
leader in the Gartner Magic Quadrant or other leading analyst reports or popular technical 
media blogs or articles. The general outcome of such media visibility is a positive perception 
of SCORP Research’s image and by extension, SCORP’s image as an innovative, forward-
looking software company, which in turn, enhances SCORP’s reputation and brand value. 
Thus, visibility in the public realm is one kind of research impact that SCORP Research can 
achieve which could then indirectly translate to sales enablement for specific product 
categories. 
Finally, impact on thought leadership is manifested through the creation of new and 
innovative intellectual property (IP) such as patents for new products, new services, and new 
processes.  Vision papers that illustrate new thought patterns, new applications of SCORP 
technology and new SCORP technologies are also examples of impacts on thought 
leadership.  SCORP Research, in its role as technology scout and path finder, can also 
demonstrate its impact on thought leadership by formulating and communicating a vision of 
the future, enabling SCORP management to strategise on how to flourish in those distant 
future scenarios. Product Groups and Industry Business Units own their specific product and 
solution suites which they incrementally enhance through their respective technology 
roadmaps with a time horizon ranging from one to two years. These units look to SCORP 
Research to guide SCORP executives and management to visualise and plan for mid-term (3 
to 5 years) to long-term (5 to 10 years) innovation roadmaps. 
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Table 33 Dimensions of Research Impact (RI) from industry perspective  
Dimensions of RI  
Industry Perspective 
Measures 
Impact on Product/ 
Services Portfolio 
 
 
Number of transfer projects (TPs or ToEs), Number of transfer days (in person-
days);  
Documentations and prototypes; 
Lines of code transferred; 
Architecture design; 
Business case, use case specific documentation; 
Feedback and acknowledgement from transfer partner (rating from 1 = poor to 
5= excellent) 
Ultimately, positive customer feedback and revenue created by new or improved 
products but it is difficult to measure at this stage; 
 
Benefits an end-user might have; 
Degree of innovation, so more innovative product will have more impact than 
less innovative ones. 
 
Impact on Perception 
&, Visibility 
 
Visibility to SCORP VIPs, SCORP Research Management 
Positive comments from board members, CEO, CTOs; 
Number of communications in terms of email exchange but initiated by the other 
groups and not Research to the rest of the organisation but the other way 
around; 
Presence of SCORP Researchers at high level meetings with SCORP 
Executives as manifestation that for SCORP executives consider SCORP 
Research as good adviser. 
Ultimately, influence on sales for commercialised research products or for 
facilitating eventual sales, for example, when a sales guy from SCORP officially 
announces thanks to SCORP Research after he managed to close a deal; 
 
Visibility to External SCORP Stakeholders 
Project visibility for example the kick-off meeting occurrence; 
Innovative presentations at popular technical events such as DKOM, CeBIT;  
 
Visibility in the media 
Being mentioned as leader in the Gartner Magic Quadrant reports or other 
leading analyst reports; 
Being mentioned in popular technical blogs or public press coverage; 
Media coverage of Research communicating a vision of the future; 
Impact on Thought 
Leadership 
Number of patent applications and patent granted; Research helping product 
groups to formulate a vision for specific SCORP product space for a long term 
future, say 5 to 10 years instead of the typical 1-2 year product roadmap. 
 
Table 34 shows the different measures used to gauge research impact from academic and 
external perspectives. Measures specified under the academic perspective did not vary much 
from those given by Australian CRP respondents. Academic impact measures include 
publications, citations and invitations to program committees for prestigious conferences, and 
all indicate recognition and visibility of SCORP Research in those strategic research fields 
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where thought leadership is sought. From the external public funding agency’s perspective, 
the measures in place ensure that all finished CRPs have met their goals and deliverables on 
time and on budget while making sure that ongoing CRPs are on track to meet their project 
milestones. This compliance to EU funding contracts ensures SCORP Research’s first-class 
reputation to execute and deliver CRPs in collaboration with multi-stakeholder research 
consortia. This is important if SCORP Research wants to continue to participate in EU 
collaborative research projects in research areas that it considers strategic. Additionally, the 
strategic research topics that SCORP Research considers relevant need to be aligned with 
the goals of the research funding organisation and vice versa. As stated by a senior project 
manager,  
“For political impact, [we need to ask ourselves] is the research field on the political agenda 
for funding? You talk about hot topics, you use some buzzwords like Internet of Services 
initially created at SCORP, which eventually turns up in the official communications of the 
European Union or in call for proposals.” 
 
Table 34 Measures for Research Impact from Academic and External Perspective 
Perspective Measures for RI 
Academic 
Perspective 
Contribution or publication to key journals; 
Citations;  
Invitations to program committee of conferences 
External 
Perspective 
Project milestones met; 
Project goals and deliverables met; 
Ongoing projects on schedule and on budget; 
 
For political impact, is the research field on the political agenda for funding? You talk 
about hot topics, you use some buzzwords like Internet of Services initially created at 
SCORP, which eventually turns up in the official communications of the European 
Union or in call for proposals 
 
Measuring research impact is a challenge, as a head of an SCORP Industry Business Unit 
rightly pointed out,  
“There are multiple measures that you can potentially take from a Research perspective, it’s 
rather be soft factors that you can measure rather than hard KPIs. I think it would rather be 
hard to say that this research project has a revenue impact of X millions. But for example, in 
customer satisfaction, I could very much think of some feedback that customers give you 
directly  [e.g.] ‘so we see SCORP is in a thought-leading positions because we’ve seen the 
results of a certain research project and it could lead into the future’ and therefore it could 
lead to the customer giving a very positive satisfaction ranking”. 
While the above-mentioned measures for research impact are in place, there are some 
project stakeholders who find that the current measures do not accurately measure research 
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impact. While they acknowledge the difficulty of measuring research impact with current 
measures such as transfer projects, they do not have alternative measures to replace the 
current ones. They simply caution that Transfer Projects (TP) as a measure of research 
impact, is not sufficient. One senior researcher pointed out that TP as a research impact 
measure is incomplete because it only measures the effort and investmentin terms of person-
days. While establishment of transfer projects with SCORP PGs and IBUs clearly indicates 
product groups’ or IBU’s buy-in for the research outcome/artifact and acknowledgment of 
SCORP Research’s capability, the qualitative feedback of the project sponsors at the 
conclusion of the project also matters. The ultimate measure is when the developed artifacts 
from those transfer projects are eventually made into products or services that are then 
commercially released to customers and start creating revenue streams for the company. In 
the enterprise software lifecycle, however, this innovation process can take years. Hence, TP 
as the annual measure for research impact of research projects within SCORP Research 
remains. In this sense, TP functions as an intermediate measure of research impact. TP as a 
measure of research impact has the advantage of being measurable (existence of a transfer 
project and its associated person-days investment). The quantitative TP measure combined 
with qualitative feedback from transfer partners, may be a better intermediate measure of 
research impact. 
Research Impact: Facilitators and Inhibitors 
Table 35 and Table 36 summarise what the project stakeholders have identified as facilitators 
and inhibitors of research impact. Common themes occur in both tables, such as Research 
Management, Stakeholder Management, Project Team, Research Project, SCORP Research 
perception within SCORP Company.  
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Table 35 Facilitators of Research Impact 
Facilitators Description 
Stakeholder 
identification, 
engagement, and 
relationship 
management 
Close communication and relationship with development and solution groups as well 
as the Board members. These are the units where potential requirements for research 
projects will come from; 
 
Awareness of SCORP Research of the state of play in the company. What are the 
adjacent developments and even overlapping developments; 
 
Research organisation needs to be integrated into the overall portfolio planning of 
SCORP  
 
Research 
Management 
Top SCORP Research management need to be part of the top-level engagement (Top-
down approach) and supplemented by the bottom-up approach; 
 
Policy for cross posting to enable cross-pollination for example, Assignments of 
researchers to product management;  
 
Policy to manage researchers. We are really pushed to doing transfers and for 
spending lots of person-days in developing transfer realizations. But the problem is that 
it leaves only little space for actual innovation 
 
 
Project Team Strong relationships with your own team; 
Competency and in-depth technology know-how; 
Proximity; It would help to be close to HQ or to actually have access to a large enough 
development group and solution management; 
what is really needed is a very close relationship between the solution management  
product team and the research team that is stable across the project duration; 
 
Research Impact 
Process 
Establish research impact goals; 
Allocate resources to transfer project acquisition and execution; 
Close collaboration with product groups and IBUs; 
Customer-focus 
 
SCORP 
Research 
Perception 
Address the perception that SCORP Research is not making impact on SCORP 
product portfolio or innovation portfolio 
Research Project Customer-focus vs Technology-focus; Focus on customers (know what functionality 
creates real value); 
 
Alignment of research with development: If you are working on the high-end of impact 
where the product teams have timelines in mind and with already roadmaps and 
timelines in place in the short-term and to even medium terms and you are starting off 
with some fairly green field research then that is going to be misaligned in terms of 
maturity; 
 
Research impact should be planned for right from the beginning. We have to think 
about the final goal of that project; 
 
Clear ownership or responsibility of the project. This is very important. I mean the 
cycles are fast. The projects are coming fast and going fast and they evolve 
immediately (rapidly) in these sectors; 
 
Scope of the research project; you pick a scope that will eventually lead to quality 
results that can be showcased and that can be meaningful to people 
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Table 36 Inhibitors of Research Impact 
Inhibitors Description 
 
Distance; 
Location;  
Time zones 
 
To be far from HQ; to be far from the development group and potential transfer groups 
Coordination of team members across multiple locations and time zones is a challenge 
 
Communication & 
Ability to 
demonstrate your 
ideas 
 
 
You really need a fast way of showing people what it means and the core thing would 
be the alignment – Does this thing fit in its implementation? What could be supported in 
the technology stack? 
 
Research also needs prototyping. It must be considered as a resource in the project 
budget planning; 
If you don’t talk the language of the group that you want to influence or have an impact 
on;  
 
Communication strategy to address potential communication problems and to 
communicate what Research does, our vision, our goals, our strategies within SCORP 
and also externally to SCORP (i.e. customers and external stakeholders); 
 
Lack of innovation 
differentiation 
 
There is a fine balance between degree of innovation and agility with which you can 
move and make impact. And one of the easier wins is to choose early demonstrators 
using emerging technology. The risk that you face is that there could be others [doing 
the same thing] and that the kind of skill and demonstrator build up is an easier skill in 
many ways to have than the harder innovation that people like TH and others were 
doing…. 
Understanding 
the business 
domain 
The technicians especially in IT innovation understands the techniques and languages 
and tools and they know how to whip up prototypes and so on but they don’t really 
venture into the mindset of a solution manager person, someone who really 
understand the requirements and who understands how that industry segment is 
evolving. They don’t understand the state of the art and the evolution of those industry 
things. So the business requirements and a feeling really strong feeling talking to 
experts and building your relationships with them is important. 
 
The Problem 
 
Clarity and relevance of the problem 
If the research problem is not relevant in practice or theory or not relevant to the 
company. It sometimes happen that SCORP Research takes up some problems from 
the EU and it is not relevant to SCORP. Then they can’t just transfer it because 
SCORP is not interested in that topic 
 
Project Team 
 
Internal dynamics of doing the project; Level of engagement and conflict among the 
team members were really preventing us from making progress. 
 
Resources for the project: Hiring and on-boarding of staff for the projects takes a long 
time 
 
Different fields of expertise 
 
Steep learning curve of SCORP technologies, processes, and networks 
 
Workload on concurrent projects that are not well-aligned 
 
Research being 
treated as 
workbench by 
product group 
 
 
In a way, too close collaboration with the product group to the extent that they actually 
tell you what they want you to do. More like the extended workbench. You need 
independence and autonomy to do what you want to do. 
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Metrics/ KPIs 
 
Some of the KPIs we have are really hindering RI. For example, the European Union 
projects the goal to acquire EU projects and also get their funding and then basically 
you just have to do your job that is basically described in the work package in the 
description of work and so on. And this is not exactly research. But the KPI that 
requires researchers to get funds (via EU CRPs) is one thing that might hinder RI. 
 
Type of Research 
done at SCORP 
Research 
 
Management should really decide whether we really want to do applied research or 
whether we should do foundational research. But in many times, as we participate in 
many EU-funded projects and we don’t only participate as use case partner but most of 
the time we participate as a research partner. So therefore we are also are involved in 
performing foundational research 
 
Stakeholder 
engagement 
 
No Dedicated ambassadors for transfer partners; 
The more time you spent understanding the stakeholder’s issues then the more likely 
that you will have an impact. 
Research impact 
process issues 
 
It should be part of the project goal. While you are working (on the project), you have to 
be transferring as you go. Not that you complete and then you transfer. The best way 
to do that is that you involve your stakeholders as part of the project right from its 
conception of our transfer project. Yes, right from the conception of what we would 
pursue as transfer project.  
 
Customer-centricity. It is the whole value chain. When you have product, you want 
customers to use that product. If you don’t have any customer using that product then 
that product will be out of development.  
  
Personal networks. There are some but most of it I think is through the contacts, the 
network that you have. So it is mostly through personal networks. 
 
Not involving the right people 
Not listening to the owners of the product or processes  
Not understanding the factors or the processes of what is killing the research project 
Receiving organisation- if it has not sorted out its internal political struggles, it will be 
very difficult. 
 
5.5.2.2 Research Impact and Knowledge Transfer – Europe 
The qualitative method used in this study enabled the analysis of the interviews and 
extraction of emergent views of KT in the context of their research projects within SCORP 
Research Global. When asked if KT has an influence on the achievement of research impact, 
there is overwhelming agreement among the project members and stakeholders interviewed 
that knowledge transfer influences research impact. Based on the tally shown in Table 37, a 
large majority (93%) of the respondents indicate that knowledge transfer affects research 
impact. Some of their views are illustrated in Table 38. 
Table 37 European Study "Has knowledge transfer affected research impact?" 
Answer Number Percentage 
Y 42 93% 
N 1 2% 
NA 2 4% 
 TOTAL 45  100% 
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Table 38 Knowledge Transfer (KT) and Research Impact (RI) 
Themes Quotes 
KT is critical to 
RI 
So if we are not able to communicate our research results properly then we’ll have now 
big problems. Because we cannot have RI. Without KT, the project would fail. It is a 
must. 
 
I think that KT is very very important (to RI). It affects the research impact to a very high 
extent. I think it is essential to guarantee good KT during the project and also afterwards. 
 
KT in terms of ToE is very important (to RI). You need to have expertise or you need to 
have a lot of interactions with a lot of people. 
 
KT (in terms of process, substance, metrics, and participants) need to be built into the 
transfer proposal. But KT preferably you will have to build that into the project from the 
beginning. You need to have the right measure, the right contact people and the right 
mode of transferring knowledge to make impact. That needs to be built into your ToE 
proposal for product (groups). 
KT is RI From my point of view, KT is also RI. Remember that I defined it from the beginning, if I 
already have an impact on my target audience, no matter if it is the right one, it could be 
the wrong one, but still I have created change in their mind or new way of thinking. And 
that is clearly KT is the means or how I do this. So there is no RI without KT. You can 
have a talk but have no impact. But then for this case, there is also no KT. 
 
KT is part of 
Research 
KT is what we have to do here (in Research)…it is in our daily business; … through 
these KT, people know you in person and they know you, they know that you can drive 
the project and they know that you can generate RI in a positive way. 
 
Some KT is 
more 
important 
Both are critically important but from a measurement point of view, the KT from 
Research to Transfer group is more important because this is what counts in the end. 
An analysis of the interview transcripts shows that CRP stakeholders view the KT construct 
differently. These different views vary depending on the stakeholder roles (see Table 39). 
From PGs and IBUs, examples of the KT from Research that can produce RI, are: (1) proof-
of-concept prototypes that give insights into what is possible from a technical implementation 
point of view; (2) general exposure to what SCORP Research is doing along with its research 
capabilities and expertise; and (3) on-going conversation to build good relationships.  On the 
other hand, KT from PGs and IBUs to Research includes: (1) knowledge about SCORP core 
technologies; (2) the teams involved in the product lifecycle i.e., product teams, go-to-market 
teams and even customer-facing channels.  From the industrial researchers’ perspective, KT 
is critical to RI. Without KT, there is no TP, and therefore there is no RI. Good relationships 
and networks with product teams and IBUs are essential for KT of research outcomes and 
acquisition of TPs. 
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Table 39 KT on RI from different Role perspectives 
Point of view Description 
Product 
Development 
Group  
(Senior Product 
Developer) 
 
 
 
(Senior Product 
Architect) 
 
 
Product 
development 
group staff who 
moved to 
research 
To give an example, one Researcher notably had been working on certain functionality for 
EU1, which is something which we have always wondered “Can we do it?” And he sort of 
delivered a proof of concept that this can be done. And even though we cannot directly 
leverage his work because it is a prototypical implementation [of the concept]. We don’t 
have them an integrated development and [have] different code line; still there is impact 
because we can actually prioritise our work based on those insights we get from the work 
that Research did. 
 
KT is very important. In fact the Development organisation, in the concrete case of EU1, 
was actually asking for KT, for being more exposed to Research, to engage in a 
conversation…. 
 
True partnership means that we are accepted into the product groups and they are also 
accepting us a partner and as contributors for XXX things related to their products and not 
as ‘they only want information and it is another activity and I have to spend time for it…For 
some we have good connections and relationships and we have had successful ToEs- for 
them we are very important. For others, where we have no peripheral relationships or 
where we had no good ToE at all, they think that SCORP Research is just for CRPs and it 
is not interesting for them 
 
Industry 
Business Unit 
In my perspective, a very large effect in terms of KT because Research is the first one in 
the value chain, if you will, or in the life cycle of in the creation of a new piece of software 
or solution…. So anything that is being created in Research need to eventually flow into 
the product teams, need to flow to the go-to-market team, need to flow eventually also 
towards the customer-facing channels. And that is a long process. And I think that KT is 
absolutely critical; that it is already identified as the process because you have many 
different interfaces and many different touch-points.  
 
I think is of key importance is that of quality so that you know you eventually deliver 
something and showcase something that is of a good quality to the audience. And then 
the other area is the showcase itself – how you demonstrate it and how you bring it 
across. So once the results are there – that you very actively roll-out and communicate 
[the results] to the different stakeholders 
 
In EU5, KT is more like the other direction. First, before we can use the EU5 results, we 
needed to do a heavy KT into the project team like bringing in some consulting colleagues 
etc. and the product team because the research team had no knowledge around the 
SCORP components. .And that has been the main challenge of EU5. First we had to start 
with a KT into the team to get a result out of it. 
 
Research 
Manager 
the initial idea of transfer projects is to really leverage the knowledge that are gained in 
these CRPs, transform them into a transfer project that eventually impact onto the product; 
The transfer project measure was put in place by the Innovation Board member because 
he did not want Research to be an extended workbench of the Development group 
 
Research 
Project Leader 
Without KT, the project would fail. It is a must. 
KT is essential in every bit of research.  
 
The only way to make something successful is to build an early relationship with the 
product group and then we build some things together. So it is not so much a transfer but 
really a collaboration between people. 
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Senior 
Researcher 
 
 
 
 
 
 
Senior Product 
Manager from 
Development 
who transferred 
to Research  
 
 
 
Senior 
researcher who 
transferred to 
Product 
Development 
 
So there’s two parts to that. So the first one, because some of the projects that I work in 
are focusing on extending products that are already in the market for example, adding new 
functionalities and so on. There needs to be very efficient KT from the product groups to 
the researchers because we don’t have problems working on general or abstract concepts 
or ideas and so on. 
 
So whilst we come up with some solutions, you know, sometimes researchers, they speak 
their own language, their jargon, and so on. And the product people, the engineers, they 
might just simply not understand what we are saying. So if we are not able to 
communicate our research results properly then we’ll have now big problems. 
 
To make impact you talk to the Development (team). It is a strategy thing. If you want your 
stuff to be in the product, try to sneak into the Development via a convincing Architecture 
(team)…Because they are the final gatekeepers (of the code) whether your stuff ends up 
in the product or not. 
 
The most problem is in the political situation and that there are some kind of information 
hiding in some of the different departments. And that we (SCORP Research group) are 
something in between. We are trying to build some kind of a bridge between these two big 
departments and try to keep outside (the politics of it). But the political situation was very 
very difficult. 
 
 
 
Research 
Business 
Development 
I worked very closely with EU1 Project Manager and he was responsible in the setting of 
the (transfer) project and transferring the results into SCORP. I was involved in EU1 not so 
long because that was the time when I was pregnant. This was done on a rather technical 
perspective. My focus was rather more on the EU perspective and the interactions with 
partners. 
 
Researcher KT is what we have to do here(in Research…it is in our daily business…, through these 
KT, people know you in person and they know you, they know that you can drive the 
project and they know that you can generate RI in a positive way. 
 
KT from SCORP Research to IBU or to Product Group can be for instance, all the 
requirements that we have identified by discussing with many end-users.  
And they really benefit because it would save time for them because they would find the 
relevant contact points, identify potential prospects, etc. This is one kind of KT. Another 
KT would be requirements. We did a prototype for instance. And we made a lot of 
mistakes and we shared these mistakes so that they will not make it again.  
 
 
 
 
Research 
Associate (PhD) 
Listening to what people in HQ want can be a very good indication of what you should be 
aiming for. And hopefully, they learn from what we showed them. 
Although you can still do some research and publish some papers, though it is certainly 
not at the same level as what the PhDs in the university do but it sort of gives you the 
industry label. 
KT in terms of ToE projects has the problem that I mentioned that it sort of limits your 
research work because you have to think in terms of short-term things of transferring 
(specific) solutions etc. 
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From the interviews, facilitators and inhibitors of KT were also identified (see Table 40 and 
Table 41). Comparison of the facilitators and inhibitors of research impact with the facilitators 
and inhibitors of knowledge transfer (Table 35 and Table 36) indicate recurring themes such 
as Research Management, Stakeholder and Relationship Management (which is related to 
the topic of network building, boundary-crossing across geographic locations, knowledge 
domains, projects).  
Table 40 Facilitators of KT 
Facilitators Comments / Quotes 
Good connections, 
Relationships, 
Collaboration, 
Partnership, 
Networks 
“You have had good relationships (with transfer partner)…. personal networks…. 
worked with him in previous projects…. subsequent transfer projects happened… 
already have a trusted relationship…” 
 
 
Time and investment 
to build relationships, 
networks  
“Initial investment from SCORP Research (engagement without ToE)…Research 
should do the initial investment just to prove to the IBUs/product groups that we 
have something good to offer. But within SCORP Research, there is no mechanism 
for that to happen –i.e., collaboration with the Product groups and IBUs without the 
ToE model.” 
 
“If you don’t invest your own time, then you don’t care as much about it. It is true 
with everything in life. If you don’t have a share in something then you don’t care. 
But if you are involved earlier on. If you put your own worth and sweat on the 
project. You are interested in making it a success. I think for the product group, if 
you work together in that mode then the product group have to contribute in such a 
way that they would have to do some work. If they do then the chances of it being 
successful at the end of the day. So it is not a one sided KT from Research to 
product group but more like a K exchange in both directions.” 
 
Organisational 
mechanism 
Transfer Project KPI – a formal mechanism to measure impact of Research into 
product and innovation portfolio; also a deterrent for Product Groups and IBUs to 
use Research as an extended workbench. 
 
Central Innovation Budget: 
“There is a separate allocation for innovation budget (by SCORP Board). There is a 
central allocation where it is coming from. From there it is distributed to the different 
IBUs. But that is why I am saying that it would be good for IBU to sit together with 
research to have a project approved or not. I am not sure how the process is going 
this year.” 
Information 
Technology 
To a certain extent, I used the corporate wiki in order to find out more about the 
different topics related AP (a PG) and also EU1. I tried to find documents and more 
information that I didn’t know about before 
Communication “I think is of key importance is that of quality so that you know you eventually deliver 
something and showcase something that is of a good quality to the audience. And 
then the other area that I think is important is the showcase itself – how you 
demonstrate it and how you bring it across. So you know, I think the biggest topic 
around showcasing is probably the communication. So once the results are there – 
that you very actively roll-out and communicate [the results] to the different 
stakeholders. I think that for me is a key factor to show progress and to show 
impact.” 
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Technical strategy to 
make several 
transfers more 
efficient 
“ making it as generic as possible architecturally so it can be adapted in whatever 
code base that they are using; what we did was to architecturally separate between 
the backend intelligent functionality and front end extensions of existing tools…We 
just changed the user interface extensions and the input format for the backend 
code. Actually for the backend code there are two pieces of backend functionality 
and I used them in 5 different prototypes. One in all 5 of them and the other one in 3 
out of 5.” 
KT between senior 
people in SCORP 
Research and 
newbies 
“KT is very important especially senior people active in KT from senior people to 
younger colleagues because they don’t automatically know everything. If they can 
point something which can help… so for example travelling with the senior people 
you have a good chance to ….if we can use this more….but it seems that… 
because they are busy and they have different KPIs and the KPIs of the system.” 
 
SCORP Research 
Management 
Clarity of goals: “I think one of the key thing that makes a successful project from 
SCORP perspective is I mean right from the beginning is a clear idea of what we 
are going to do. Which is not always the case.” 
 
Incentive to collaborate: “if management want that (KT), they also have to give us 
some benefits for that…. So it is more work if you have talk to people who are not in 
your team, across locations. And even when you only have more people than 
before, it is a lot more organisational work… But on the other side, there is no 
benefit. And also on the other side, dong some things on your own, always gives 
you more pleasure somewhat, psychologically I think.” 
 
 
Table 41 Inhibitors of KT 
Inhibitors Comments / Quotes 
Official mechanism There is no official mechanism to make collaboration happen. 
No formal mechanism for Research to reach out to Product groups or vice-versa. 
This cross-department connection is done via personal networks. 
Research – lack of knowledge and involvement in the SCORP Portfolio Process 
SCORP Research 
reputation 
Perception that SCORP Research is mainly doing CRPs 
Difference in 
priorities and time 
horizon 
Product Group/IBU (typically 1 to 2 years out) while Research (5 to 10 years out) 
Product groups (1-2 years planning): product roadmap; customer requests; no time or 
resource for projects that is 5 to 10 years out 
“I am expecting Research to do the mid-to-long term. So the short-term is one to two 
years. That is the normal portfolio cycle. I would say that whatever that is beyond 2-3 
years, that should be in the SCORP Research side because [these are the topics or 
content that] there we don’t have any chance to do it in the normal portfolio.” – IBU 
Head 
 
Politics sometimes knowledge can be a key asset that people are not willing to share; 
Uncooperative project member; we have to deal with the NIH (Not Invented Here) 
syndrome so it is hard to push things through 
 
The most problem is in the political situation and that there are some kind of 
information hiding in some of the different departments. And that we (SCORP 
Research group) are something in between. We are trying to build some kind of a 
bridge between these two big departments and try to keep outside (the politics of it). 
But the political situation was very very difficult and I don’t know if we want to do it 
again in that situation or in that position as well because it took us too much time to 
bring down all the different interests (from these different SCORP departments) 
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Communication Different organisation, department, different language (product people, developers, 
engineers, researchers), different knowledge domains;   
“That (translation skills) is a necessary skill for researchers to have in order to create 
RI - yes I think so. Of course, not everyone in the team but at least every team should 
have one or two (team members) who is able to do this” 
 
Emails and phone and conferences not the same as face to face interaction 
“It was difficult…for one reason it was because if they are not from the local address, 
the distance is such that you cannot simply just meet them for lunch or something 
else. And phone conferences, it is difficult to find the right days for it. We have line 
every three or four weekly telephone conferences with them to talk things over at that 
stage and have presentations with them. But still not the same. And what you would 
or what you should do in some sense to me is to get them to a half-day workshop or 
something and discuss things in more details face to face.” 
 
Different 
technologies used 
SCORP internal groups want to use SCORP technologies as it is easier and less 
investment to integrate into existing SCORP products. SCORP Researchers tend to 
use generic technologies or open-source technologies as they are more familiar with 
these having worked on them while in the universities. Additionally SCORP 
technologies have a much steeper learning curve. 
 
SCORP Research need to have a common development infrastructure for all projects 
so that we can make reuse of codes which were developed in the various projects we 
had; again so we don’t do things twice and also to have this KT and to learn from 
others. 
 
Knowledge ramp-up takes time. Both ways: Research to Product Groups and vice 
versa 
 
Boundary-crossing 
across Geographic 
locations 
there is no contact by accident – no serendipitous encounter 
 
The issue of KT would also be things are developed also in different locations within 
Research at the same time. So that is a problem with KT I think. And that also 
hinders little bit our RI because if we could tie up better across locations then 
probably we would have more RI. 
 
Boundary-crossing 
across projects 
It is like for example, if you are thinking about EU5 and EU26, both are working on 
SOA (topic) area – Service Oriented Architectures. And it will make sense if they 
cooperate but they compete actually. I think that we can get better results if these two 
projects cooperate (instead of compete). But that is sometimes the problem here in 
SCORP Research…. I think it is not just KT within one project but you can make it 
(KT) among different projects. 
 
You do not do things twice; you get better explanation of things due to the KT. It is 
really a thing that we should or might also intensify in the future internally to have a 
better overview of – global overview of which projects are running, what topics they 
are working on, what the results are, where the results are. 
 
Boundary-crossing 
Across knowledge 
domain 
it is not only with people in EU5 but you can speak with (other people) if somebody is 
working on semantics or security in EU26 or EU5 or any other project as they are 
pretty similar, you can speak to these people as well and not (be limited to) only the 
people in your project 
 
People leaving 
SCORP Research 
That is certainly is a problem because once the people who know the code and know 
the philosophy of the work and the solution and so on... once those people are gone 
it would be really hard to really leverage on those results 
 
Career prospects: 
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Especially last year a lot of people have left. Not only senior people but also PhD 
students who leave because there is no career path for them... What comes after 
project lead, right? That is part of the reason (why I left SCORP Research.) 
Sometimes, geographical and personal reasons and many others 
Then certainly, one or two because of career path options and development options. I 
know one of the temporary persons in EU1 left because primarily of monetary 
reasons – it’s because there is a better offer 
For some people embarking on an academic career, SCORP Research is simply just 
one stage in this career path. 
 
 
The project members have varying views about participating in CRPs (see Table 42). They 
pointed out challenges such as (1) the challenge of working with academics and the other 
consortium members from different organisations; (2) the alignment of CRPs and TPs in 
terms of goals and deliverables, which if not done properly would result in doing two different 
projects at the same time. It was also pointed out that SCORP Research’s participation in 
CRPs creates a perception within SCORP that Research is just dealing with CRPs. 
Table 42 Views on CRPs 
Views on CRPs Comments / Quotes 
CRP as another 
project to deliver 
We are totally bogged down with publicly funded projects which take a lot of time 
and effort. But then I am not sure whether if the leverage is that much that we 
get great results. 
 
(CRP) is very time-consuming.  
 
I am in 4 projects at the moment. That is why these days I have no time…these 
days I am not even socializing because I am just trying to maximise the time at 
work. 
Challenge of 
working with 
academics 
Hard to get really good results because if you work with academics, their KPIs 
are totally different; they are interested in publications and more theoretical 
research and you are interested in applied research….very very applied 
research. So there is a clash. 
 
There is a fundamental difference in the definition of what is research… yes 
exactly, good point. Looking at academics and us, it is very different.   
 
The CRPs are more knowledge-based research especially if the partner is 
education (academic) partner. You have to show that you have developed new 
concepts and prove that scientifically and there a ToE is not well-suited. 
 
Perception within 
SCORP that 
SCORP Research 
is just dealing with 
CRPs 
For others (Product Groups and IBUs), where we have no peripheral 
relationships or where we had no good ToE at all, they think that SCORP 
Research is just for CRPs and it is not interesting for them. 
CRP as funding 
source 
The problem with all these types of projects (CRPs) is that they…. To me, they 
are mostly seen as … the impression that I get is that they are mostly seen as 
source of funding. 
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CRP Consortia You also have partners and (research) consortium and they have their own 
ideas and agendas 
 
They have different degrees of the knowledge of the domain and see it from 
different points of view. 
 
Synergy or 
(mis)alignment 
between CRP and 
TP (transfer 
project) 
There are synergies. Especially when we try to re-integrate the ToE into the 
CRP. So to what extent, if I have to say a percentage, for example, I would say 
20(%). But from my experience, the ToEs are more engineering-driven than 
research-driven. 
 
Very tough. One way to achieve that is that they (SCORP Research) work on 
project proposals with the Product Groups…But still this is all very high level and 
the daily questions that pop up in the product groups or development groups 
might not be related at all to like the long-term strategy about product 
development. 
 
I believe that if you want to closely align the research work and the concrete 
demands from the product groups (transfer projects) then we should work with 
them (the product groups) closely on writing the proposals in the first place. 
Because it is the only time where you get to shape the questions… Afterwards, 
once the project has started it is very very difficult to, not impossible but very 
difficult to get changes in the research project (because of the definition of the 
work packages that need to be delivered). 
 
In the previous project, I came to SCORP Research when it was defined 
already. So I had no chance to influence it. But [with current EU project X] it is 
very well aligned with TP project Y. So that means that whatever we produce in 
EU project X we can transfer to I don’t know maybe I don’t know maybe 70 to 
80% into TP project Y. So it will be a much much higher synergies and those 
synergies are by design….So that is an upfront thing. 
 
 
5.5.2.3 Research Impact Story – Europe 
Marco (name has changed) was the head of an Industry Business Unit (IBU) within SCORP. 
His team was the transfer partner for EU5 CRP.  In this section, Marco described how the 
EU5 CRP came about and the close collaboration between his IBU team and the SCORP 
Research team. He emphasised the criticality of the trust relationship they had built up over 
time and over several smaller projects that both teams had worked on in the past. Figure 22 
below shows some highlights from the description provided by Marco on the close 
collaboration between the IBU and Research Team.  Marco mentioned “Solution 
Management” in his story. Note that Solution Management Team is part of the IBU team. 
Table 43 below shows the transfer challenges from the point of view of the head of IBU.   
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Figure 22 Research Transfer Challenges – Europe (Industry Business Unit) 
 
 
Trusted Ties as Knowledge Conduit 
This close relationship between the IBU and Research is characterised by trust that has 
evolved through the years of working together and through personal relationships. The fact 
that these close personal relationships have remained stable over time served the joint 
team well. He referred to these close ties as trust ties and it is these trust ties that function 
as conduits for knowledge in the process of KT.  Marco said, 
“It is really the fact that we have known them (Research team) for years, we know our 
portfolio of customers, we know them, what they are doing or their experiences are, and 
that makes it much easier….to have this trusted relationship…to ramp-up topics…” 
 
 
Integrated Team of Research and Solution Management 
 
In the EU5 project, the Research team and IBU, via the Industry Solution Management 
team, worked together on a proposal for EU Framework Project 6 program funding. Since 
both teams were involved right from the proposal stage, they could shape the EU5 CRP 
proposal so that it would align with the corresponding transfer project(s) planned. Due to 
this close collaboration, the CRP and TP for EU5 were very well aligned, which made the 
transfer process much smoother. Note though that even with this tight plan and close 
collaboration, Marco mentioned that issues and challenges still occurred. What stood out in 
his description is the very close relationship between the IBU team and the Research team.  
Marco said, 
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“I think that what is really needed is a very close relationship between the solution 
management product team and the research team. That is where really EU5 was best 
practice.” 
 
 
Solution Management Team as pathways to Development Team 
 
Marco mentioned that one of the advantages of Research working with IBU Solution 
Management, was they could leverage IBU’s connection to the Development team, who 
actually develop the product or solution that will go to market.  He said, 
“ The research project [team] through this solution management team [gets] the chance to 
get access to further development team…development architect…our solution strategy… 
and other stuff. I think that is the combination you need to drive a project. If you don’t do 
that, it is pretty hard [to achieve impact].” 
 
 
Visibility 
 
Marco conceded that visibility to senior management is important to get buy-in from 
management, which helps in the facilitation of the project. However, he emphasised that 
this visibility is a nice-to-have thing and not a must-have. In his opinion, the project 
execution at the project team level is more important and the project success really 
happens at the project level through the interactions of the project members and their 
transfer partners. He also cautioned about creating too much visibility for research projects 
because doing so creates confusion about the product status of what was presented or 
demonstrated. For example, after a successful presentation of ongoing CRP activities in 
high-visibility events such as CeBIT, he would be asked about the “product”.  Some board 
members and sometimes customers assume that what is presented is already a product 
that is available in the market. He had to spend a lot of time to explain that those are 
research projects and prototypes and not yet available on the market. He said, 
“You know, it’s great visibility. But then you always afterward have to explain to some board 
members that it is not a product. They think that it is a product that can be sold tomorrow. 
We’ll have to say no! [It is just a prototype.] It only cause[s] a lot of internal discussions, it 
costs us a lot of time.” 
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Table 43 Research Transfer Challenges – Europe (Industry Business Unit) 
Transfer 
Challenges 
Vignettes 
Trusted Ties as 
conduit for K-ramp-
up 
 
Importance of 
personal 
relationships that is 
stable and trusted 
over time for KT 
It is mainly personal relationships of the team. Really some stability over time. 
And that is certainly an experience serving us well. The teams we are working 
with Research mostly come from Public Security perspective or with EU5 mainly 
the Security & Trust team – mainly AS and the others, it is really the fact that we 
have known them for years, we know our portfolio of customers, we know them, 
what they are doing or their experiences are, and that makes it much easier….to 
have this trusted relationship…to ramp-up topics. 
 
Close relationship 
between Research 
and Solution Mgmt. 
led to truly 
integrated team 
I think that what is really needed is a very close relationship between the solution 
management product team and the research team. That is where really EU5 was 
best practice. 
Additional two positions for solution management within the EU5 project. So it 
was really an integrated team not only by the project organisation but really by 
the people working on the project… as of two of them were two solution 
management colleagues. And therefore that was really the most direct transfer 
you can imagine. 
 
Research via 
Solution Mgmt. get 
access to 
Development team 
The research project through this solution management team the chance get to 
access to further development team…development architect…our solution 
strategy… and other stuff. I think that is the combination you need to drive a 
project. If you don’t do that, it is pretty hard 
 
Visibility and buy-in 
from SCORP 
Senior Mgmt. 
I think there is management buy-in for it of course. I think the facilitation happens 
on the project level, on the working level. It is always nice to have this visibility to 
the senior management but that is not helping the project. 
 
 
Visibility is nice to 
have but more 
important is to get a 
product developed 
It (all the project visibility through presentation and media) is nice to have but if 
you look at the results, did it help to get a portfolio case through for EU5? No!  It 
has only cost us a lot of time, a lot of concerned XXXX discussion via 
management level, but is there any transfer to any standard product? No! You 
know, it’s great visibility. But then you always afterward have to explain to some 
board members that it is not a product. They think that it is a product that can be 
sold tomorrow? We’ll have to say no! It only cause a lot of internal discussions, it 
costs us a lot of time 
 
 
 
Focus on the 
project. Focus on 
the solution. Focus 
on the customers. 
 
Project should be 
driven by IBU team 
and not Research 
team because the 
product will be 
owned and 
maintained by the 
IBU 
 
 
So for me it’s really on the project basis somehow… do it on the project 
basis…drive the transfer… find a solution there… drive it to the customers. The 
thing is that the customers need to be approached not by the research 
team….the customers need to be approached by the solution or consulting 
team. They are the one who are driving the relationship with the customers 
afterwards. So if you do transfer, how you are going to transfer, to whom you are 
going to transfer, who is involved in the transfer--- all these needs to be decided 
with the solution management team or somebody who is going to own the 
solution or products afterwards—not research. 
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Research is not 
aware of the 
portfolio process 
that IBUs have to 
go through to 
develop a product. 
Portfolio project 
approval is an even 
tougher process 
than getting 
transfer projects. 
Because what they don’t understand from my perspective is that, the ones who 
are [going to] own the product afterwards need to make the decision around the 
transfer, around the partners around the transfer relationship, the target 
customers, the target portfolio, all these have to be done by the team who is 
going to own the product afterwards… not by the team who is running the 
research. If you don’t do it that way, there’s no transfer. 
 
If you want to do a successful transfer, you need a buy-in from the solution 
product management team who is owning it afterwards, you need a buy-in from 
the consulting team who will implement afterwards, and a buy-in from the 
salesforce who will sell it afterwards. 
 
 
5.5.3 Research Impact and Knowledge Transfer – Australia and Europe 
This section summarises the sections on KT and Research Impact (RI) for both the Australian 
and European study (Section 5.5.1.2 and Section 5.5.2.2). This study addressed Hypothesis 
H5 (i.e., the relationship between knowledge transfer and research impact) and employed a 
qualitative approach to first elicit the “research impact” construct from the informants – its 
meaning, measures, facilitators and inhibitors and second to elicit their views on the 
relationship between knowledge transfer and research impact. While SCORP Research 
Management has defined research impact as a key performance indicator (with measures 
such as number of transfer projects acquired and the associated person-days investment) for 
research projects, it is still important to examine the different actors’ perceptions of research 
impact as it relates to their projects. Once the research impact construct was clarified, the 
researcher queried the project members about their perception of the relationship between 
knowledge transfer and research impact in the context of the project they were involved in.  
Specifically, the project members were asked during the interviews “To what extent does 
knowledge transfer affect your project’s research impact?”  
The qualitative method used in this study enabled the content analysis of the interviews of 
project stakeholders from which emerged views of the relationship between the intertwined 
phenomena of knowledge transfer and research impact in the context of their CRP projects. 
For the Australian CRPs, when project members were asked if KT has an influence on the 
achievement of RI, there was a general consensus among those interviewed that KT 
influences RI. Based on the tally shown in Table 25 (in Section 5.5.1.2 and also shown 
below), 75.6% of the respondents stated that KT affects RI. When the European CRP project 
members were asked a similar question, there was an overwhelming support: 93% of the 
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respondents stated that KT affects RI (see Table 37 in Section 5.5.2.2 and also shown 
below). Table 44 combines the results for both the Australian and European projects. This 
combined table shows overall, that 84.3% of the respondents supported the statement that 
KT affects RI. 
Table 25 Australian Study "Has knowledge transfer affected research impact?" 
Answer Number Percentage 
Y 31 75.6% 
N 1 2.4% 
NA 9 22.0% 
 TOTAL 41  100% 
 
Table 37 European Study "Has knowledge transfer affected research impact?" 
Answer Number Percentage 
Y 42 93% 
N 1 2% 
NA 2 4% 
 TOTAL 45  100% 
 
Table 44 Combined results for Australian and European Study 
Answer Number Percentage 
Y 70 84.3% 
N 2 2.4% 
NA 11 13.3% 
TOTAL 83  100% 
 
* 3 Australian project members are also in EU project members; all of them answered Y 
In addition to this quantitative tally of answers, the qualitative analysis of the respondents’ 
answers to this question provides a richer context to situate these numbers. The following 
quotes from different project members attest to the importance of KT to RI from their point of 
view: 
“So if we are not able to communicate our research results properly then we’ll have now big 
problems.  Because we cannot have Research Impact.   Without knowledge transfer, the 
project would fail. It is a must.”  -  CRP Project Manager, Europe 
 
“Knowledge transfer is what we have to do here (in Research)…it is in our daily business; … 
through these knowledge transfers, people know you in person and they know you, they know 
that you can drive the project and they know that you can generate research impact in a 
positive way.”        – CRP Project Member, Europe 
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“I think that knowledge transfer is really at the foundation of research impact.  And it goes in 
both directions.  We need to listen and we need to talk.  And this is knowledge transfer on all 
levels, whether we talk about our vision of the future, whether we design a new product or 
make improvement on a current product.” – SCORP Research Manager, APJ 
 
 
“It (KT and RI) should be part of the project goal.  While you are working (on the project), you 
have to be transferring as you go.  Not that you complete and then you transfer.  The best 
way to do that is that you involve your stakeholders as part of the project right from its 
conception of our transfer project.  Yes, right from the conception of what we would pursue as 
transfer project. That is why ToE (i.e. TP) is our transfer project, we can assume that even we 
have done some research before that transfer project starts, but that transfer project have a 
longer time period.” – SCORP Research Industry Liaison, Australia 
 
5.5.4 Conclusion 
Study 4 provided rich data for the understanding of knowledge transfer and research impact 
in the context of SCORP Research in Australia and Europe. The content analysis of the 
interview data shows the respondents’ perceptions of the critical role of knowledge transfer in 
achieving research impact. Furthermore, views from the informants enabled a more holistic 
understanding of the research impact construct in terms of its definition, measures, facilitators 
and inhibitors. 
Study 4 shows that there is support for H5, the hypothesised relationship between KT and RI. 
While only a survey count provided the quantitative support (75.6% in Australia, 93% in 
Europe, and 84.3% overall), the interview data collected provided a rich backdrop and context 
wherein the KT and RI phenomena were enacted and analysis of the interview data provided 
support for the relationship between KT and RI. The vignettes and research transfer stories at 
both sites provided convincing qualitative support that Knowledge Transfer does influence the 
achievement of Research Impact. 
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6. Discussion  
This thesis was motivated by a practical concern about mixed outcomes from corporate 
research engagement in CRPs in terms of research impact.  By conceptualising CRPs as 
project networks, this study looks at how the knowledge processes within CRP networks and 
beyond contribute to the achievement of corporate research impact. In particular, this study 
focuses on how the interplay of network characteristics and knowledge processes within the 
CRP networks and across the corporate-internal networks influences the achievement of 
research impact. 
This study posits that network characteristics influence the KT processes that in turn achieve 
research impact. Consequently, this study developed the following hypotheses: (1) H1 to test 
the relationship between network characteristics and research impact at the macro-level (i.e., 
network of CRPs); (2) Hypotheses H2, H3, and H4 to test the relationship between network 
characteristics and KT at the micro-level (i.e., network of project stakeholders for each CRP); 
and (3) Hypothesis H5 to test the relationship between KT and research impact, thus linking 
the micro-level phenomenon (knowledge transfer) with macro-level outcome (research 
impact). 
Study 1 tests the hypothesised relationship between network centrality and research impact 
(Hypothesis H1) in all the 96 CRPs within the project portfolio. Study 2 tests H2, H3, H4 in six 
CRPs in Australia. Study 3 replicates Study 2 and tests H2, H3, H4 in five selected CRP 
projects in Europe. Finally, Study 4 tests H5 and is based on the qualitative analysis of the 
interviews with CRP project members and stakeholders. The qualitative analysis yielded 
some interesting insights on the different worldviews of project members from academic 
research and corporate research as well as on some views from the corporate-internal 
stakeholders such as product groups and industry business units. Detailed results and 
discussions are shown at the end of each study sections in Chapter 5. 
Study 1 results show that at the macro-level analysis or project portfolio level analysis, the 
network centrality measures computed on two 2-mode networks, PM (project-member) and 
PL (project-location), have significant effect on research impact, thus confirming support for 
Hypothesis H1 (centrality and research impact). The regression results show that being 
central in the PM network as well as in the PL network significantly affects the research 
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impact (RI) outcome as measured by the number of acquired transfer projects (TPs). The 
eigenvector centrality is significant in both networks. As noted in the discussion section for 
Study 1, while both eigenvector centralities (PM_eigenvect and PL_eigenvect) have 
significant influence on RI, the regression coefficient for eigenvector centrality is positive in 
the PM network, whereas it is negative in the PL network. This discrepancy could be 
explained by the type of network on which the centrality measures were tested. The PM 
network is the project-member network, which means that eigenvector centrality of projects 
shows that the projects are connected to other highly connected projects through its 
members. This high degree of connectivity to other projects means that their respective 
project members are exposed and connected to more project members in these highly 
connected projects, thereby increasing the chances of knowledge transfer that enhances the 
chances for achievement of RI. On the other hand, a high eigenvector centrality in the PL 
(Project-Location) network means that projects are connected to other projects that are more 
geographically distributed, thus further increasing their geographic spread. Studies have 
shown that geographic distribution of project members is one of the challenges for knowledge 
transfer and collaboration (Lahiri, 2010; Agrawal, 2001). 
On another note, betweenness centrality is significant in the PM network but not in the PL 
network. Note, however, that the regression coefficient for betweenness centrality in the PM 
network, while significant, is negative. This result is contrary to many studies supporting the 
beneficial effect of betweenness centrality on network outcomes such as performance ratings, 
which is attributed to increased exposure to diverse actors and knowledge (for example, 
Cross and Cummings, 2004; Leydesdorff, 2007). A possible explanation is provided by 
Krackhardt (1999), who counter-argued that if Simmelian ties (i.e., ties that bridge reciprocal 
strong ties) are involved in the bridging roles then too much embeddedness could result, thus 
increasing constraint rather than opportunities.  Krackhardt (1999) refers to these bridging 
Simmelian ties as “ties that torture.” Consequently, in the PM network context, this negative 
relationship of betweenness centrality and research impact could mean that performing the 
role of a knowledge broker between projects can become a burden instead of an asset. Being 
involved in many projects increases responsibility and work load for project members who 
have to simultaneously deliver on their respective projects. This “project overload” view is 
supported by interview respondents’ remarks such as:  
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“[CRPs] are very time consuming” and “I am in 4 projects at the moment. That is why these 
days I don’t have time…” 
Note also that these links between projects are all internal to SCORP Research. In other 
words, the links connecting the projects via project membership (PM network) and via project 
locations (PL network) are all internal to SCORP Research. Recall also that acquisition of 
transfer projects is associated with external links from SCORP Research to the product 
groups and business units. Thus, with limited resources available for the each project, 
resources spent on internal links may adversely affect resources spent on external links, 
thereby negatively affecting research impact. 
Study 2 and Study 3 both used quantitative social network analysis to test H2, H3, and H4 on 
two different cohorts of CRPs in Australia and in Europe, respectively. Each CRP was 
analysed separately and results were then consolidated via meta-analysis. Similar analysis 
was performed on global networks (PRGlobal and EUGlobal) comprising all projects in each 
study. The results from both studies show strong support for the influence of tie strength (TS) 
on KT (Hypothesis H4). This relationship is confirmed by two methods: (1) the analysis of the 
global networks, PRGlobal and EUGlobal and (2) the meta-analysis that synthesised the 
MRQAP results across multiple CRPs. The results from both studies show no support for the 
structural network characteristic of edge-betweenness centrality on KT (Hypothesis H2). 
There are, however, mixed results for Hypothesis H3; only Study 2 results show support for 
the influence of network range (NR) on KT. A possible reason for this could be that Study 3 
focused on interactions between SCORP Research and PG/IBU, both co-located in European 
sites and therefore network range might not be as relevant for these successful EU CRPs as 
it was for the Australian CRPs. Furthermore, all five selected CRPs in Europe have acquired 
TPs and therefore must have established links to PGs/BUs that co-fund those TPs, thereby 
limiting the variance of network range among these five CRPs. Finally, both studies show that 
control variables, knowledge codifiability (KC) and gender difference (GD) are significant. 
Both Study 2 and 3 results provide confirmation that tie strength and knowledge codifiability 
are important factors in knowledge transfer. This result aligns with previous studies (Hansen, 
2002, 1999; Matinheikki et al., 2016; Reagans & McEvily, 2003; Tortoriello et al., 2012). 
Furthermore, as mentioned in the discussion for Study 2, the significant relationships between 
knowledge transfer and relational network characteristics (i.e. tie strength), structural network 
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characteristics (i.e., network range) and knowledge characteristics (i.e., knowledge 
codifiability) reflect and support the thesis of social capital theory (Nahapiet and Ghoshal, 
1998). Note, however, that social capital theory was primarily developed for intellectual capital 
or knowledge creation within a social collective and overlooks the exploitation aspects of 
intellectual capital. This study, which examined not only knowledge creation within a social 
collective (i.e., CRP) but also the exploitation of this new knowledge through the interaction of 
CRP networks and corporate-internal networks, thus extends this research field. 
The insignificant result of the edge-betweenness centrality on KT from both Study 2 and 3 is 
unexpected considering how betweenness centrality relates to the boundary-spanning 
activities essential for knowledge interactions to create innovative research output and to 
acquire transfer projects. As mentioned in the discussion sections for Studies 2 and 3, the 
non-significant result for edge-betweenness centrality could be because edge-betweenness 
centrality may not be important for all project members but only for some members. For 
instance, edge-betweenness centrality may be important to the project leads or the industry 
liaisons who are primarily responsible for identification of promising ideas and the search for 
transfer partners and other transfer project negotiations. Future research could focus on the 
ego-networks of these project managers or industry liaisons and their influence on research 
impact. 
The results of both Study 2 and Study 3 show significant but negative effect of knowledge 
codifiability (KC) on knowledge transfer (KT).  These results are in line with previous studies 
that show tacit knowledge (i.e. knowledge that is not easily codifiable) is much harder to 
transfer (Szulanski, 1996) than explicit knowledge.  Other studies have indicated that transfer 
of tacit knowledge can be mediated by strong ties and denser networks (Inkpen & Tsang 
2005; Hansen 1999). The contingent relationship between knowledge type (i.e., tacit versus 
explicit) and tie strength (i.e., weak or strong) has been explored by Hansen (1999, 2002) in 
the context of multi-unit new product development projects. Hansen (1999) noted that while 
strong ties were beneficial for project completion, project managers should be aware that 
there are costs associated to maintaining strong ties in the network.  Further studies could 
explore the extent of the relationship between tie strength and knowledge codifiability and 
their concurrent effect on knowledge transfer in other contexts. 
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The results of both Study 2 and Study 3 show the significant negative effect of gender 
difference (GD) on knowledge transfer (KT). This result was unexpected. In the discussion 
sections for these studies, three possible explanations were proposed. The first reason was 
the smaller ratio of women to men in the CRPs. In the Australian CRPs, men comprised 78% 
of project membership while women comprised the remaining 22%. The European CRPs 
have a similar ratio with men comprising 80% and women the remaining 20%.  This women to 
men ratio in project membership implies that same-gender (i.e., man-man or woman-woman) 
dyads outnumber the mixed-gender (i.e., woman-man or man-woman) dyads. Since the 
dyadic connections are conceptualised as conduits for knowledge flows, the disproportionate 
gender ratio in the project network implies correspondingly disproportionate knowledge 
exchanges or knowledge transfers across mixed-gender dyads.  Hence the negative effect of 
the gender difference (GD) variable on KT.  A second reason put forward for the negative 
effect of gender difference on KT was the difference in communication styles between men 
and women. The communication literature, however, provides inconclusive evidence on style 
difference (Reeder, 1996; Canary and Hause, 1993). The third reason for the negative gender 
effect is attributed to the persistent gender bias against women in the technology industry. 
The gender diversity literature is rife with evidence of the existing gender bias against women 
despite efforts to counter it. For instance, some studies indicate the prevalence and 
preference for men’s skills and opinions over women’s in the technological context (Ben, 
2007; Silbey, 2016). Some studies have pointed to the masculine culture in information 
technology (IT) as an environment that is challenging or even hostile for women to succeed 
within (Benard and Correll, 2010; Demaiter & Adams, 2009; Williams, 2014). This male 
dominance is so prevalent within the technology sector that a new name (“bro-grammer”) has 
emerged to describe the phenomenon (Berman & Bourne, 2015; Hicks, 2013). There is 
evidence that this persistent gender bias against women in the technology sector is a result of 
the earlier socialization to gender discrimination experienced by women prior to entry in the 
workplace, for instance, in engineering schools (Seron et al., 2016).  More research is needed 
to explore this gender issue in the technology sector and in particular in technology-related 
CRPs. Insights from these future studies will be relevant to understanding the persistently low 
female participation in the technology area and in managing projects with diverse gender 
membership in this male-dominated and technology-based work environment. 
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Finally, Study 4 tested the relationship between KT and Research Impact (Hypothesis H5) 
using qualitative analysis of the interviews with project members and stakeholders from the 
six Australian CRPs and five European CRPs. In addition, we interviewed other project 
stakeholders such as Research Managers, Product Group Managers, and heads of Industry 
Business Units. Study 4 results show strong support for effect of KT on research impact (RI). 
Overall, 84% of respondents from both the Australian and European studies support the 
Hypothesis (H5) that KT influences research impact. In the Australian study, 76% of 
respondents support H5 while 93% of European respondents support H5. In addition, this 
relationship between KT and RI is strongly supported by qualitative statements (derived from 
the interview data) from different CRP members and project stakeholders. Moreover, the 
qualitative analysis yielded insights into the different views on KT and RI among the university 
CRP members, SCORP Research members, and corporate-internal stakeholders. While 
there is an emerging convergent definition for CRP research impact, which is “the uptake or 
use of research outcomes”, there are divergent views about how research impact should be 
measured, the ultimate objective of the CRP, the time horizons to deliver outcomes and the 
type of outcomes expected. There is a significant overlap between the facilitators and 
inhibitors of KT and Research Impact such as relevance of research topics, research 
management organisation, and stakeholder & relationship management. The research 
transfer challenges were illuminated by the stories told from two points of view: (1) from a 
project industry liaison from SCORP Research and (2) from the head of an Industry Business 
Unit. These research transfer stories provide glimpses of the KT and RI processes and the 
challenges of transferring research outcomes from CRPs into corporate-internal networks. 
Interestingly, both respondents underscored the importance of networks and close 
relationships in facilitating knowledge transfer that in turn achieve research impact. 
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7. Conclusion  
Collaboration in open innovation system has become a strategic necessity for companies 
aiming to increase their innovation output. Accordingly, companies engage in collaborative 
research projects (CRPs) to tap into external innovation networks and leverage knowledge 
from external experts from organisations such as universities.  These CRP engagements, 
however, deliver mixed outcomes in terms of research impact from the corporate perspective. 
Unlike in the university environment where academic research impact is achieved through 
publications and citations, in an industrial research environment, research impact is achieved 
through the generation of novel ideas that are then seeded into the fuzzy front end (FFE) of 
the innovation process that then transforms them into innovative products through 
collaboration with company-internal stakeholders such as product groups and industry 
business units. Corporate participation in CRPs is considered an activity at the very start of 
the FFE, where novel ideas in the form of research outcomes are generated through 
knowledge interaction and exchange among a CRP’s diverse members from academia, 
government, and other industries. Therefore to achieve research impact via CRP 
engagement, corporate researchers must simultaneously address the dual challenge of (1) 
facilitating knowledge interactions to generate novel ideas within the CRPs and (2) pushing 
these ideas through the FFE process to be transformed into potential product concepts. A 
crucial mechanism for pushing ideas through the FFE process is transfer project (TP). TPs 
are intermediate projects that transform ideas into viable product concepts by finding 
appropriate industrial applications, testing technical feasibility, and evaluating market 
potential. TPs are co-funded by corporate research and internal stakeholders such as product 
groups or industry business units. In this study’s research setting of a global software 
company, a CRP is deemed to achieve research impact if it has acquired one or more 
transfer projects.. 
To understand the phenomenon of how CRP engagements create research impact, this study 
used knowledge transfer and a network perspective to examine the knowledge processes 
within CRP networks as well as the knowledge transfer processes that drive these ideas into 
the FFE process. Note, therefore, that the network of interest is not only the core CRP 
network but also the network comprising the corporate ecosystem around the CRP, in 
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particular, the corporate research network as well as the corporate-internal stakeholder 
network. 
This study adapted a theoretical model of the early stage FFE by De Brentani & Reid (2012) 
that shows the decision processes through different boundary-spanning, gatekeeping, and 
knowledge brokering interfaces within this FFE process. This study modified the De Brentani 
& Reid (2012) model to reflect the following network boundaries: (1) between CRPs and 
SCORP Research; (2) between SCORP Research and corporate-internal stakeholders; (3) 
corporate internal stakeholders and the senior executive group, and (4) between the FFE and 
NPD processes (see Figure 1). Furthermore, this study’s adapted FFE model conceptualised 
the set of boundary spanning, gatekeeping and brokering activities as KT processes across 
the above-mentioned network boundaries.  This study then translated the social network-
related propositions in the De Brentani & Reid (2012) paper into testable hypotheses that this 
study empirically verified in the CRP context. 
This study posits that knowledge transfer (KT) within CRP networks, as well as external KT to 
company-internal networks of stakeholders, are essential to create novel ideas and to 
effectively move these novel ideas through the FFE process. In other words, KT within CRP 
networks and KT from CRP networks to company-internal networks are both necessary to 
achieve research impact. The study further posits that network structural and relational 
characteristics affect KT, which in turn affect research impact.  Accordingly, the study’s 
research model comprising five Hypotheses, H1 to H5, was developed (see Figure 2). 
Studies 1 to 4 were then designed to test Hypotheses H1 to H5.  Figure 23 shows how these 
studies are situated within our modified FFE model and in the context of our research setting, 
SCORP. Study 1 tests the relationship between network centrality (degree, betweenness, and 
eigenvector) and research impact (Hypothesis H1) in the full set of 96 CRPs within the project 
portfolio and thus covers the whole range of the KT processes across the following networks: 
the CRP networks, the SCORP Research networks, and the corporate-internal networks 
made up of Business Units and Product Groups. Study 2 tests H2, H3, H4 in six CRPs in 
Australia. Hypotheses H2 and H3 test the relationship between structural network 
characteristics of edge-betweenness centrality and network range respectively on knowledge 
transfer, while Hypothesis H4 tests the influence of the relational network characteristic of tie 
strength on knowledge transfer. Study 2 focusses on interactions within CRPs as well as 
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between SCORP Research and CRPs. Study 3 tests H2, H3, H4 in five selected CRPs in 
Europe. Study 3, which replicates the methods used in Study 2, focuses on interactions within 
SCORP Research and between SCORP Research and PGs/IBU. Finally, Study 4 tests 
Hypothesis H5 (effect of KT on research impact, RI) and is based on the qualitative analysis 
of the interviews with CRP project members and stakeholders. Study 4 complements the 
quantitative network analyses (Studies 1 to 3) to provide rich context and deeper insights.  
 
Figure 23 Situating Studies 1 to 4 within our modified FFE model 
 
Study 1 findings indicate that the structural network characteristics of the global network of 
CRPs (in particular, the betweenness and eigenvector centrality) have significant effect on 
research impact, thus providing support for H1. Furthermore, Study 2 and 3 results show that 
relational network characteristics (TS) has a significant effect on knowledge transfer (KT), 
thus providing support for H4. Neither Study 2 nor Study 3 provides support for Hypothesis 
H2, the effect of structural network characteristic (in particular, edge-betweenness centrality) 
on KT. There is mixed support for the effect of network range on KT. Study 2 results provide 
support for H3 (network range and KT) but not Study 3. Finally, our qualitative study (Study 4) 
results, strongly indicate a link between KT and research impact, thus providing support for 
H5. 
The study results indicate dynamic and non-linear knowledge transfer processes during the 
early stage FFE process. This result is in contrast with the linear process depicted in our 
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adapted FFE model as well as in the De Brentani and Reid (2012) model, which depicted a 
linear sequence of decision processes from the boundary spanning interface through to the 
gatekeeping and project brokering interfaces. The linear and sequential KTs depicted in our 
adapted FFE model in Figure 1 turn out to be bilateral, non-sequential and dynamic 
processes occurring during many boundary-spanning activities that occur between CRP 
members, SCORP Research members, and corporate-internal stakeholders during CRP 
project execution as well as TP project search, negotiation, and execution. Hence, to 
represent these dynamic processes, the adapted FFE model in Figure 1 is further modified 
into the model shown in Figure 24.   As shown in Figure 24, SCORP Research plays a critical 
role as an intermediary or a knowledge broker between CRPs and SCORP. Specifically, 
SCORP Research acts as: (1) boundary spanner to CRPs and to PGs/IBUs, even sometimes 
to the Executive group; (2) gatekeeper of CRP outcomes by sensing and identifying promising 
research outcomes that can potentially be transferred; (3) representative for SCORP 
Research and CRPs to PGs/ IBUs in the process of searching and identifying industrial 
applications for promising research outcomes, persuading PGs/IBUs to engage in transfer 
projects, and then overseeing the execution of these transfer projects that transform these 
research outcomes into potential product concepts. 
 
Figure 24 Modified FFE model to represent dynamic KT processes 
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By examining the KT processes in the context of corporate research impact creation via the 
FFE process and through the use of a network perspective, this study tested not only the 
effects of network characteristics on research impact at the macro-level (i.e., network of 
CRPs) but also the effects of network characteristics on knowledge transfer at the micro-level 
(i.e., network of project stakeholders for each CRP). The subsequent qualitative study then 
established the link between the micro-level phenomenon (knowledge transfer) with the 
macro-level outcome (research impact). This study, with all its inherent limitations, has 
therefore examined and explained how the interplay of specific network characteristics and 
knowledge processes within CRP networks and across corporate-internal networks, 
influences the achievement of research impact. 
This study provides useful insights into management of inter-organisational as well as intra-
organisational project networks that are knowledge-intensive and collaborative, such as 
CRPs.In particular, 1) at the macro-level, structural network characteristics influence 
outcomes, specifically, network centrality of projects has a significant effect on research 
impact; 2) at the micro-level, the relational network characteristic (i.e., tie strength) has a 
more significant influence on outcome (i.e., KT) than structural network characteristics (i.e., 
centrality and range). In addition, the type of knowledge (tacit or explicit) and gender 
difference are both important considerations.   
The managerial implications of these results are as follows: 1) when planning the resource 
allocation for a portfolio of projects, it is important to maintain an optimal geographic spread of 
projects and it is also important to have a designated knowledge broker role4 or boundary-
spanner role within the project; 2) to establish an optimal mix of bonding and bridging ties by 
designing into team processes multiple opportunities for strengthening of ties such as in-
depth face-to-face5 interactions. These activities allow the strengthening of bonding ties that 
                                                          
4 Haas (2015) described knowledge brokers, boundary spanners, and gatekeepers as rare individuals with specific 
competencies. She gave a comprehensive list of competencies such as breadth of intellectual expertise, personality traits that 
enable acceptance by different groups and ability to communicate with external areas and strong internal and external 
networks.  Vom Brocke and Lippe (2015) specified the skillset of ideal project managers for collaborative research projects. 
Ideally, the project manager who acts as the industry liaison would have the full skillset and competencies specified.  
However, in case, this is not feasible, vom Brocke and Lippe (2015) recommend splitting the project manager role into a 
“scientific manager” and “administrative manager” roles. 
5 Rynes et al. (2001) referenced studies done by Amabile et al. (2001) and Mohrman et al. (2001) that highlighted the 
importance of face-to-face interactions in facilitating transfer of tacit knowledge between groups with different perspectives 
as well as development of trust and good social relations. Asheim et al. (2007) also emphasized the criticality of face-to-face 
interaction in the transfer of tacit knowledge in the innovation context. In addition, our empirical data from the participants’ 
interviews show the importance of face to face communication. A senior researcher at SCORP Research emphasized that,  
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enable the establishment of good and productive working relationships; 3) corporate 
researchers, in particular those assigned to manage CRPs, need to develop proficient 
networking skills in addition to technical and business skills to enable collaborative work with 
both academics (to identify and deliver innovative research outcomes) and with company- 
internal stakeholders to transform innovative research outcomes into potential product 
concepts; 4) given the project time constraints, the transfer of research outcomes into 
corporate networks should be proactively pursued from the beginning of the CRP to ensure 
continuing feedback loops and iteration of ideas throughout the project lifecycle; and 5) given 
the different points of view among CRP members on what is research impact and how it is 
achieved, these divergent views should be discussed and reconciled right at the start of the 
project and should be documented in the project charter. 
This study contributes to knowledge in a number of ways. First, this study’s results provide 
insights into the project management of collaborative and knowledge-intensive projects such 
as collaborative research projects or CRPs by using a network perspective to better 
understand how knowledge exchange within and beyond the project network contributes to 
the achievement of research impact. The social network perspective enabled the analyses of 
project networks at multiple-levels that provided different, but complementary insights. The 
insight from the quantitative social network analyses, when combined with insight from the 
qualitative study, provided a holistic understanding of how the interplay between network 
structure and knowledge processes influences project research impact. Deeper 
understanding of knowledge collaboration within CRPs from a network perspective enables 
the visualization and analysis of the knowledge processes and dynamics within CRPs that 
drive their creative processes and the complementary FFE process to search and implement 
TPs that transform these research outcomes into potential commercial products. As 
mentioned before, with the advent of the “projectification” of organisations, the ability to 
successfully manage projects, which are becoming increasingly more collaborative and 
knowledge-intensive, is a strategic competency requirement for organisational success. 
Second, this study contributes to the literature on innovation by conceptualising the 
knowledge transfer processes within CRPs and across to company-internal networks as the 
                                                          
“emails and phone conferences are not the same as face to face…what you should do is ….discuss things in more details 
face to face.” 
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early stage fuzzy front end of the innovation process. Based on this conceptualisation, the 
study adapted a theoretical model of the fuzzy front end and translated the model’s social 
network-related propositions into testable hypotheses, which this study empirically tested in 
the CRP network setting. This study’s empirical validation of some of the social network-
related propositions of the theoretical model of FFE, contributes to theory development in the 
under-researched area of the Fuzzy Front End of innovation. From a corporate research 
perspective, the study findings provide guidance on how to improve collaboration between 
industry and academic partners in these CRP project settings. 
Third, deeper understanding of the knowledge collaboration processes of knowledge workers 
within and across collaborative project network environments can provide input into the 
design of effective collaboration-centric and knowledge-based social networking information 
systems that can facilitate this collaboration, thereby opening up a new avenue of research. 
Advancement of such ICT technologies as well as their protocols can enhance the 
technology-mediated collaborative opportunities of teams by complementing face-to-face 
meetings thereby saving travel time and cost for teams dispersed geographically and across 
time zones. Additionally, these ICT technologies can also be designed to prevent loss of 
generated knowledge when project teams disband. This could be achieved through the 
preservation of boundary objects that encode the newly created knowledge, and be 
supplemented by documentation and additional information on the key network persons who 
are the repositories of related tacit knowledge. 
Finally, this study also contributes to research methods in network analysis by implementing 
mixed methods (i.e., quantitative and qualitative analyses) and network analyses at multiple 
levels (i.e., network of projects and network of project stakeholders) that complement each 
other to provide a holistic understanding of the knowledge processes and research impact 
creation in these CRP networks. The quantitative network analyses show and test 
hypothetical relationships between network characteristics and outcomes such as KT and 
research impact, while the qualitative analysis provides the context and possible explanations 
as to why and how such relationships exist. The network analyses at multiple levels6 showed 
                                                          
6 Lazega and Snijders (2016) describe a systematic method of doing multiple-level network analysis that analyse the micro 
and macro levels separately and then connect the micro and macro level variables in a principled way. While this study 
undertook the network analysis at the micro-level (project stakeholder network) as well as the macro-level (project 
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different network effects at different levels. For instance, at the macro-level (i.e., network of 
projects), the structural characteristics (centrality) significantly affect the research impact 
outcome. Meanwhile at the micro-level (i.e., network of project stakeholders), centrality has 
no significant effects on knowledge transfer outcome. Hence, researchers using network 
analytics should be aware of the level of analysis at which it is performed and more 
importantly what network questions they would like answered by these analyses. 
Furthermore, this study’s multi-level approach to studying the macro-level phenomenon 
(research impact) and micro-level phenomenon (knowledge transfer) enables the linking of 
the micro with the macro, thereby establishing a micro-level phenomenon such as knowledge 
transfer (KT) as explanatory mechanism for the macro-level outcome, research impact (RI). 
Limitations of the study 
There are several limitations to this study. First, while the study examined multiple projects at 
multiple sites, the study was done on only one company. Thus, while the study provided a 
glimpse of what happens in the typically closed world of corporate research and the fuzzy 
front end of new product development, the results may not be generalisable across other 
companies. However, the study provides a base showing how other studies can be conducted 
in other corporate research departments that are involved in collaborative projects. 
Second, the meta-analysis followed the standard meta-analytic procedure. Although QAP 
correlations were used as input to calculate the effect sizes and to take into account the 
interdependent nature of the network data, additional testing of the robustness and validity of 
the results can be performed by comparing the results that follow the method provided by 
Kilduff & Krackhardt (1999). This type of tedious network calculation raises the need for 
extensions of network–analytic software like UCINET to extend its functionality to meta-
analysis of MRQAP results in order to synthesise results across multiple networks. The 
results of this study indicate that separately analysing each project and then consolidating 
their results via meta-analysis shows greater sensitivity in comparison with the method of 
simply analysing the global network, which is the agglomeration of all the projects. 
                                                          
network), it does not  provide  statistical linking between the two levels.  This study used qualitative study to link the 
Knowledge Transfer variable with the Research Impact outcome variable. 
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Third, the study used both qualitative and quantitative methods to examine the phenomena 
from different perspectives. While the results of the quantitative network studies were 
enhanced by insights from qualitative study on the research impact construct and its 
relationship with knowledge transfer, it should be noted that there were findings emerging 
from the qualitative study, such as the utility of leveraging senior member’s networks, that 
could not be tested in the quantitative network analysis due to insufficient data such as tenure 
and age.  Quantitative network analyses of one-mode and two-mode networks were also 
used to analyse networks at different levels of analysis. While these different methods 
provided diverse views of the problem space, synthesizing the results was a challenge 
because there is no established framework to guide the process.  
Despite the limitations of the study, there are important learnings that can be derived, 
especially if we combine the results of the quantitative network analysis and qualitative study. 
These learnings may provide guidance to management of projects that are knowledge-
intensive and collaborative. This study provides guidance to researchers and project 
managers who may be involved in multi-party research consortia comprising academia, 
government and industry. 
Future Research 
There are many avenues that could be pursued for future research based on the results of 
this study. Firstly, future research could further investigate the ego-networks of project 
managers or industry liaisons or any designated boundary spanners. Specific network 
brokerage measures such as the Gould & Fernandez (1989) brokerage measures would 
provide visibility and measures for those boundary spanners in their coordination, 
gatekeeping, liaison and other mediation activities. Additional perspectives on boundary 
spanning as a process (Obstfeld et al., 2014) could also be incorporated in future study. 
Secondly, the network analysis at multiple levels can be performed quantitatively if enough 
network data for a sufficient number of projects are available. With enough network data 
collected, the structured multi-level network analysis prescribed in Lazega & Snijders (2016) 
using exponential random graph models (ERGMs) can be performed. Thirdly, this study 
derived the KT interactions through the social network survey and interviews with project 
members and stakeholders. This process is very tedious and time-consuming. Future 
research could use electronic communications such as emails, video conference recordings, 
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and web chats as supplements or proxies for KT interactions. Finally, the surprising results on 
the significance of gender difference on KT is worth pursuing in future research. The results of 
such future studies would provide useful insights for management of gender diverse project 
membership in technology-focused and male-dominated project work environments. 
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Appendices 
 
Appendix A:  Social Network Survey Instruments 
 
Knowledge transfer  (adapted from Reagans & McEvily 2003) 
It would be easy for me to explain to this person a key idea concept, or theory in my 
area of expertise. 
 
1 2 3 4 5 6 7 
strongly 
disagree 
  neutral   strongly 
agree 
 
 
This person’s expertise makes it easy for me to explain a key idea, concept or theory in 
my area of expertise. 
 
1 2 3 4 5 6 7 
strongly 
disagree 
  neutral   strongly 
agree 
 
 
 Anyone in my area of expertise can explain easily to this person a key idea, concept, 
or theory in our area 
 
1 2 3 4 5 6 7 
strongly 
disagree 
  neutral   strongly 
agree 
 
 
I can explain easily to anyone in this person’s area of expertise a key idea, concept, or 
theory in my area. 
 
1 2 3 4 5 6 7 
strongly 
disagree 
  neutral   strongly 
agree 
 
 
It would be easy for me to explain to this person new development in my area of 
expertise. 
 
1 2 3 4 5 6 7 
strongly 
disagree 
  neutral   strongly 
agree 
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Tie Strength  (adapted from Hansen 1999, 2002) 
How frequently do (did) you interact with this person (on average over the past two 
years)? 
 
1 2 3 4 5 6 7 
once a day twice a week once a week twice a 
month 
once a month once every 
second 
month 
Others  
 
 
How close is (was) the working relationship between you and this person? 
 
1 2 3 4 5 6 7 
Very close   Somewhat 
close 
  Distant 
 
 
 
Knowledge Codifiability  (adapted from Hansen 1999, 2002) 
How well documented was the knowledge that you leveraged from this person?  
 
1 2 3 4 5 6 7 
It was very 
well 
documented 
  It was 
somewhat 
well 
documented 
  It was not 
well 
documented 
 
 
Were all these knowledge sufficiently explained to you in writing (in code comments, 
written reports, manuals, emails, faxes, etc)? 
 
1 2 3 4 5 6 7 
All of it was   Half of it was   None of it 
was 
 
 
What type of knowledge came from this person? 
 
1 2 3 4 5 6 7 
Mainly 
reports, 
manuals, 
documents, 
self-
explanatory 
software, 
etc. 
  Half know-how and 
half 
reports/documentation  
  Mainly 
personal 
practical 
know-how, 
tricks of the 
trade  
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Team Distance  (the number of boundaries crossed with respect the team boundary) 
Boundaries (for Australian Study) 
1  If member of the project team 
2  If member of SCORP Research Australia but not member of the project team 
3  If member of SCORP Research Global but not member of the project team 
4  If member of SCORP Business Unit other than SCORP Research 
5  If member of any other organisation 
 
Boundaries (for European Study) 
1  If member of the project team 
2  If member of SCORP Research Global but not member of the project team 
3  If member of SCORP Business Unit other than SCORP Research 
4  If member of any other organisation 
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Appendix B:  Qualitative Study Protocol 
 
 
 Problem Description 
o What is research impact? 
o How does knowledge transfer influence research impact of CRPs? 
o What factors influence knowledge transfer in CRPs? 
 Selection of Projects 
o Australia:  All CRPs done or ongoing. 
 PR1  
 PR2 
 PR3 
 PR4 
 PR5 
 PR6 
o Europe:  5 CRPs that have created impact (i.e., acquired transfer projects) 
 EU1 
 EU2 
 EU3 
 EU4 
 EU5 
 
 Data Sources 
o Archival records:   
 CRP final report (if available) 
 Transfer documents – Terms of Engagement (ToE)  
 Project database – project details, project membership, project status 
o Informants (interview) 
 Australia 
 Principal Investigators 
 SCORP Research Liaison researcher 
 Post-doc fellow 
 PhD students 
 Europe 
 Project leader 
 Project members: Senior researchers, researcher, PhDs 
 Project transfer partners from Product Development, Industry Business Unit 
 Research management 
 
 Semi-structured Interview Questions 
o In your opinion, what is research impact? 
o What are the measures or manifestation of research impact? 
o What factors facilitate research impact? 
o What factors hinders research impact? 
o To what extent does knowledge transfer affect your project’s research impact? 
o Describe the process the project had to go through to achieve impact. 
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Appendix C:  Ethical Clearance 
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Appendix D:  MRQAP Results (Australian Study) 
* p < 0.10 ** p < 0.05 *** p < 0.01  
PR1 
N=42 
 
 
PR2 
N=205 
 
 
PR3 
N=75 
 
 
PR4 
N=134 
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PR5 
N=91 
 
 
PR6 
N=105 
 
 
PRGlobal 
N=563 
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Appendix E:  Meta-Analyses Results (Australian Study) 
* p < 0.10 ** p < 0.05 *** p < 0.01  
GD on KT   p=0.038** 
 
 
 
 
 
 
TD on KT   p=0.037** 
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OD on KT   p=0.051* 
 
 
 
 
 
 
PD on KT   p=0.139 
 
 
 
 
 
 
 
 
194 
 
YK on KT   p=0.066* 
 
 
 
 
 
 
TS on KT   p=0.000*** 
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KC on KT   p=0.008*** 
 
 
 
 
 
 
EB on KT   p=0.873 
 
 
 
 
 
 
  
196 
 
Appendix F:  MRQAP Results (European Study) 
* p < 0.10 ** p < 0.05 *** p < 0.01  
EU1 
N=193 
 
 
EU2 
N=91 
 
 
EU3 
N=32 
 
 
EU4 
N=45 
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EU5 
N=110 
 
 
EUGlobal 
N=410 
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Appendix G:  Meta-Analyses Results (European Study) 
* p < 0.10 ** p < 0.05 *** p < 0.01  
GD on KT   p=0.045** 
 
 
 
 
 
 
TD on KT   p=0.245 
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OD on KT   p=0.356 
 
 
 
 
 
 
PD on KT   p=0.863 
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YK on KT   p=0.483 
 
 
 
 
 
 
TS on KT   p=0.000*** 
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KC on KT   p=0.009*** 
 
 
 
 
 
 
EB on KT   p=0.162 
 
 
 
 
 
 
 
 
